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[  Type  1607- A  Transfer  Function  and  Immittance  Bridge  1 

Froquoncy  Kongo:  25  to  1500  Mc.  1 

Bioiing  Provltloni:  Built-in  lot  use  with  etternal  d-c  Sources .  1 

Mailmum  current.  250  ma;  maximum  voltage,  400  volts. 

Price:  $1665 


^Measures  hfi,,  h(,,  hrb,  h.t,  h,e,  hui„  hoe  of  transistors  di¬ 
rectly,  plus  any  desired  short-circuit  or  open-circuit  input,  out¬ 
put,  or  transfer  function  of  either  active  or  passive  networks. 
^  Operates  with  very  low  r-f  levels  on  unknown  —  an  essential 
for  accurate  measurements  of  transistors  and  nonlinear  devices. 
^The  bridge  is  completely  passive  —  stability  of  calibration 
dependent  only  on  permanent  physical  dimensions. 

write  for  complete  information 
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electronics  buyers'  guide 


You’ll  find  the  local  representative  .  .  .  his 
name,  tele|)hone  number  , . .  his  address.  You’ll 
find  such  detailed  information  alx)ut  more  than 
25, (KK)  local  sales  office's  of  more  than  4,(XX) 
major  manufacturers. 

'Fhere’s  also  a  wealth  of  reference  data  about 
markets,  materials,  components  and  applica¬ 
tions  that  make  buying  easier.  Catalog  informa¬ 


electronics 
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tion  on  nearly  700  different  advertised  products 
(that’s  about  42%  more  than  you’ll  find  any¬ 
where  else).  Also  complete  lists  of  manufac¬ 
turers  .  .  .  registered  trade  names  .  .  .  and  also, 
of  course,  the  most  complete  listing  of  electronic 
and  related  products.  Tells  what  you  want  to 
know . . .  when  you're  ready  to  buy. 
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C  TYPE  MAGNETS  in  a  wide  range  of  sizes  to  >neet  your  design  needs  in 
★Transverse  Heid  Isoiators  ★Differential  Phase  Shifters  *Duplexers 


Arnold  C-typc  Alnico  Magnets  are  available  in  a  wide 
selection  of  gap  densities  ranging  from  1,000  to  over  7,500 
gausses.  There  are  six  different  basic  configurations  with  a 
wide  range  of  stock  sizes  in  each  group. 

The  over-all  size  and  gap  density  requirements  of  many 
prototype  designs  can  be  met  with  stock  sizes  of  Arnold  C 
Magnets,  or  readily  supplied  in  production  quantities. 

When  used  in  transverse  field  isolators,  Arnold  C  Mag¬ 
nets  supply  the  magnetizing  field  to  bias  the  ferrite  into  the 
region  of  resonance,  thus  preventing  interaction  between 
microwave  networks  and  isolating  the  receiver  from  the 
transmitter.  These  magnets  are  also  used  in  di£Ferential 
phase  shifters  and  duplexers,  and  Arnold  is  prepared  to 
design  and  supply  tubular  magnets  to  provide  axial  fields 
in  circular  wave  guides. 
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A  feature  of  all  Arnold  C  Magnets  is  the  excellent  field 
uniformity  along  the  length  of  the  magnet.  Versatility  in 
design  may  be  realized  by  using  multiple  lengths  of  the 
same  size  magnet  stacked  to  accomplish  the  needs  of  your 
magnetic  structure. 

Let  us  work  with  you  on  any  requirement  for  permanent 
magnets,  tape  cores  or  powder  cores.  •  For  information  on 
Arnold  C  Magnets,  write  for  Bulletin  PM-115.  Address  ' 
Tht  Arnold  Engineering  Company,  Marengo,  Illinois, 

ADDRESS  DEPT.  E-9 1 2 

^ARNOLD 

SPECIALISTS  In  MAGNETIC  MATERIALS 

BRANCH  OFFICES  ond  REPRESmTATIVES  in  PRMCIPAl  CITIES 
Find  thnm  FAST  in  thn  YEUOW  PACES 
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AND  ON  EARTH,  PEACE.  We  have  a  special  report  coming  up  next 
week  which  discloses — among  many  interesting  facts — that  68  percent 
of  all  electronics  business  is  military.  This  bangs  sharply  into  our 
consciousness  at  the  Christmas  season. 

We  live  in  the  computer  age,  an  era  that  history  may  say  led  to 
the  elimination  of  many  onerous  mental  and  physical  tasks.  The  exist¬ 
ence  of  electronic  computers  can  release  powerful  energies  for  creative 
thinking.  They  represent  a  bright  spot  on  the  horizon,  for  computers 
are  today  employed  mostly  for  peaceful  pursuits. 

YET  more  than  half  our  Industry’s  business  relates  to  defense,  so  we 
are  in  a  sense  a  munitions  industry.  The  concentration  of  so  much 
of  our  energy  in  this  direction  keeps  us  from  the  enormous  potential 
which  electronics  possesses  for  peaceful  applications.  The  whole 
area  of  commercial  and  industrial  electronics,  for  instance,  is  inade¬ 
quately  explored.  Production  controls  are  still  largely  electromechani¬ 
cal,  sometimes  out  of  necessity,  but  frequently  because  the  concept  and 
design  of  really  sophisticated  controls  simply  hasn’t  been  undertaken. 

Further,  electronics  has  many  more  potential  uses  in  the  home,  aside 
from  entertainment  and  communications.  These  have  been  discussed 
before;  Sunday  supplements  have  carried  features  on  the  subject  for 
years.  But  the  research  and  engineering  have  yet  to  be  done. 

MANY  electronics  companies  continue  to  fall  for  the  oldest  play  in 
the  book.  They  get  close  to  the  main  chance,  smell  the  big  money — 
and  lose  integrity.  That’s  why  such  a  large  part  of  our  industry  is 
munitions-oriented;  it’s  often  easier  to  pick  up  a  government  contract 
than  to  develop  and  engineer  an  exceptional  industrial  or  consumer 
product  and  then  merchandise  it  effectively. 

What  we  need  to  do  is  restore  the  balance.  Not  by  surrendering 
defense  business — that  would  be  bad  counsel.  But  while  fulfilling 
national  requirements  we  should  also  be  opening  up  more  untapped 
commercial-industrial  applications  and  non-entertainment  home  uses  of 
electronics.  This  is  ultimately  where  stability  lies;  it  is  in  these 
fields  that  we  should  be  expending  a  greater  share  of  our  energies 
and  creative  imaginations. 

At  a  season  dedicated  to  peace,  we  take  little  comfort  in  contemplat¬ 
ing  the  fact  that  more  than  half  our  industry  is  dedicated  to  war.  To 
redress  the  balance  will  require  the  best  efforts  of  all  the  fine  minds 
and  spirits  in  the  industry. 

Coming  In  Our  January  1  Issue  •  >  • 

OUR  MARKET  FOR  1960.  Record  sales  characterized  the  electronics 
industry  in  1959.  Furthermore,  sales  are  headed  for  a  new  high  in 
1960 — with  all  major  segments  of  our  industry  expected  to  participate 
in  the  growth.  That’s  the  forecast  made  in  next  week’s  special  report 
on  our  market  for  1960. 

To  bring  you  this  year-end  statistical  summary  and  forecast,  three 
members  of  Electronics’  staff  have  spent  months  interviewing  mar¬ 
keting  directors,  sales  managers,  distributors,  government  and  foreign 
trade  experts,  as  well  as  studying  reams  of  statistics  and  trade  reports. 
In  this  detailed  report  by  Market  Research  Editor  De  Jongh  and  Asso¬ 
ciate  Editors  Janis  and  Emma  you’ll  read  about  the  sales  outlook  for 
the  military,  consumer,  industrial,  replacement  parts  and  components 
segments  of  our  industry. 

The  report  also  digs  into  buying  and  selling  in  overseas  markets. 
Another  section  describes  new  sales  and  distribution  techniques.  A 
section  on  manpower  availability  and  a  six-page  foldout  with  sales 
charts  and  tables  round  out  this  informative  report. 
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^  In  electron  tube  manufacture,  precise 

I  control  of  the  chemistry  of  the  tube’s  heart 
^  -the  cathode-can  greatly  increase  the  life 
'g  of  the  tube  and  enhance  its  performance. 

V  This  fundamental  consideration  has 

5  led  RCA  tube  research  scientists  to  de- 
4  velop  a  unique  process  for  cathode-base 
^  material  manufacture-and  ultimately,  to 
p.  produce  the  remarkable  N*t32  cathode 
bate  material. 

i  N-132  is  a  “true  balance"  of  essential 
chemical  elements-nickel,  carbon,  mag- 
I  nesium,  manganese  and  silicon.  High-vac- 
^  uum  melting  of  the  purest  metal  eliminates 
i  oxidation  and  reduces  to  lowest  levels  con- 
^  taminants  such  as  copper  and  sulphur. 
^  Precise  control  of  process  timing-to  the 
f  second— yields  exceptional  uniformity  from 
^  one  melt  to  another,  making  it  possible  to 
hold  cathode  characteristics  within  strict 
limits.  In  addition,  the  process  eliminates 
>  the  use  of  solid  deoxidizing  agents  usually 
;  employed  in  producing  air-melted  nickel. 

ilhis  feature  eliminates  unwanted  residues 
and  enhances  purity  of  the  alloy.  O 

RCA  tubes  utilizing  N-132  cathode  ma 
terial  can  add  a  greater  element  of  relia 
^  bility  to  your  circuits.  Get  the  complete 
f ::  story  from  your  RCA  Field  Office. 


EAST:  744  GiSud  Street.  Newark  2,  New  Jersey. 
HUmbbldt  5-3900 

MIDWEST:  Suite  1154,  Merchandise  Mart  Plaza, 
ChicaKO  54.  III.,  WHitehall  4-2^00 
WEST:  6355  East  Washington  Boulevard.  L6s 
_ _  Angeles  22.  Calif.  RAymond.3-836l 
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INSTANTLY. 


measure  and  supply  DC 
voltages  to  0.02% 


with  the  new  KIN  TEL  DC  voltage  standard  and  null  voltmeter 


lAlORATORY  ACCURACY.  The  Model  301  is  an  extremely  compact  and 
accurate  variable  DC  power  supply  and  calibrated  null  voltmeter.  It 
employs  KIN  TEL’s  proved  chopper  circuit  to  constantly  compare  the  output 
voltage  against  an  internal  standard  cell.  As  a  DC  voltage  standard,  it 
combines  the  stability  and  accuracy  of  the  standard  cell  vtrith  the  current 
capabilities  and  excellent  dynamic  characteristics  of  the  finest  electronically 
regulated  power  supplies.  The  self-contained  null  voltmeter  indicates  the 
voltage  diiference  between  the  supply  in  the  301  and  the  DC  source  being 
measured,  affording  simple  and  rapid  measurement  of  DC  voltages 
to  an  accuracy  of  0.02% . 

RRODUCTION  LINE  SPEED.  DC  voltage  measurements  can  be  made  as  fast 
as  changing  ranges  on  a  VTVM.  Merely  set  the  direct  reading  calibrated 
dials  on  the  301  to  exactly  null  out  the  unknown  DC  input  voltage. 

The  reading  on  the  dials  then  indicates  the  value  of  the  unknotvn  input 
voltage  to  within  0.02% .  As  a  variable  DC  standard  or  power  supply,  the 
calibrated  dials  provide  instant  voltage  selection  to  an  accuracy  normally 
attained  only  with  standard  cells. 

VERSATILITY.  The  KIN  TEL  Model  301  is  ideal  for  rapid  and  accurate 
production  calibration  of  precision  measuring  instruments  and  DC  power 
supplies  . . .  design  of  DC  amplifiers  and  complex  electronic  circuitry  . . . 
computer  reference  . . .  versatile  precision  reference  for  calibration 
and  measurement  laboratories. 


IMPORTANT  SPECIFICATIONS 

Output  Voltage  &  Current  1  to  501  volts  at  up  to  20  ma 
Full  Scale  Meter  Ranges  (Zero  Center) 

DC  Output  Range . ±  500,  50  volts 

DC  Input  Range . ±  500,  50  volts 

DC  Null  Meter  Range . .  ±50,  5,  0.5,  0.05  volts 

Long  Time  Stability . ±100  parts  per  million 

Output  Voltage  Calibration . ±0.02%  or  2  mv 

Output  Hum  and  Noise . Less  than  100  mv  RMS 

Line  and  Load  Regulation . 0.002% 

DC  Output  Impedance . Less  than  0.01  ohm 

Response  Time . 0.2  millisecond 

Model  301  or  Model  301R  (Rack  Mount)  Price  $795. 


0.01  °/o  stability 
0.02%  accuracy 
1  to  501  volts  at  20  ma 


4  accurate  null  ranges 
0.002%  regulation 
Less  than  100  fiv  ripple 


KIN  TEL  manufaclunB  alaetronic  Instrumanta  for  measurement  and 
control,  and  dosed  circuit  TV.  Representatives  In  all  major  cities. 
Write  for  detailed  literature  or  demonstration. 


6725  Kearny  Villa  Road,  San  Diego  11,  Calif.,  Phone:  BRowning  7-6700 


DECEMBER  25,  1959  •  ELECTRONKS 


6  CIRCLE  6  ON  READER  5ERVICE  CARD 


BUSINESS  THIS  WEEK 


ELECTRONICS  NEWSLETTER 


MAGNETIC-CORE  MEMORY  providing  high-speed 
linear  word  selection,  with  magnetic  solid-state 
switches  used  for  control  over  word  input,  is 
announced  by  Telemeter  Magnetics,  Los  Angeles. 
The  company  expects  to  offer  commercial  units 
to  computermakers  by  next  March.  Each  unit 
can  hold  up  to  32,000  words  of  up  to  56  bits  each 
in  its  eight  modules  of  4,096  cells  each.  The 
device,  designated  type  LQ  linear  memory,  will 
be  used  in  a  line  of  U.S.-made  low-cost  medium 
and  large  computers.  Transistor  drivers  will  be 
used  in  a  special  parallel  circuit.  The  firm  says 
there  is  no  limit  to  the  number  of  units  that  can 
be  put  together,  adds  that  112-bit  double-length 
words  are  feasible.  Device  permits  speed  of  667,- 
000  additions  per  second. 

Sales  of  the  elecIronicM  industry  in  I960  mil  increase  at 
a  rate  twice  the  average  for  industry  as  a  whole,  pre¬ 
dicts  Paul  R,  Wishart,  president  of  Minneapolis-Honey- 
well  Regulator  Co.  Deducting  government-sponsored 
programs,  he  said,  the  electrical-electronics  industry 
has  spent  $3.8  billion  on  R&D  in  1959,  more  than  the 
total  for  all  other  industries. 

JAPANESE  RADIO  EXPORTS  to  the  U.S.  for  the 
month  of  October  amounted  to  $10  million,  accord¬ 
ing  to  figures  just  announced  by  the  Japan  Elec¬ 
tronics  Industry  Association.  Breakdown  includes 
665,309  transistor  radios,  195,623  other  sets.  Total 
Japanese  radio  set  production  in  October  reached 
an  all-time  high  of  1,179,859  sets,  of  which  983,- 
766  were  transistor  radios.  Total  number  of  sets 
was  120,000  above  September  output.  Record 
282,152  tv  sets  was  also  produced;  none  were 
exported  to  the  U.S. 

Transistorised  autopilot  developed  by  Chance  Vought  is 
disclosed  to  be  part  of  the  equipment  of  the  Navy's 
new  all-weather  F8V-2N  jet  fighter,  for  which  Chance 
V ought's  aeronautics  division  just  received  a  $58-million 
contract  for  additional  production.  Production  orders 
now  total  about  $100  million  for  the  craft,  which  is 
scheduled  to  make  its  first  flight  early  in  1960. 

COMMITTEE  ON  SPACE  RESEARCH  (COSPAR) 
has  been  given  permanent  status  with  the 
approval  of  its  new  charter  by  the  eight  members 
of  the  Bureau  of  the  International  Council  of 
Scientific  Unions  (ICSU).  Membership  is  open 
to  national  scientific  institutions  adhering  to 
ICSU  that  are  actively  engaged  in  space  research. 
Following  elections  and  organizational  meetings, 
the  First  International  Space  Science  Symposium 
will  be  held  in  Nice,  France,  from  January  11  to 
15.  Participation  of  U.S.  scientists  is  being 
coordinated  through  the  Space  Science  Board  of 
the  National  Academy  of  Sciences. 

GLOBAL  LOGISTICS  of  Army  Transportation 


Materiel  Command,  which  has  a  $780-million 
inventory  and  round-the-world  supply  distribu¬ 
tion  responsibilities,  will  be  speeded  by  an  IBM 
705  III  that  communicates  by  wire  and  radio 
with  installations  on  five  continents.  In  St.  Louis 
the  computer  converts  requests  into  shipping 
orders  which  are  sent  to  appropriate  supply 
depots,  gets  orders  on  the  road  in  under  72  hours 
compared  to  previous  cycle  of  15  days. 

Improved  image  orthicon  tube  which  eliminates  image 
retention  and  has  a  guaranteed  operating  life  of  1.000 
hours  is  reported  by  Westinghouse.  Company  says  the 
tube  is  in  production,  will  sell  for  "20  percent  more 
than  present  types  which  cost  about  $1,200." 

ORBITING  SOLAR  OBSERVATORY  to  be  launched 
by  NASA  with  a  Delta  vehicle  will  carry  instru¬ 
mentation  provided  by  Ball  Brothers  Research 
Corp.  under  a  $250,000  contract  just  announced. 
The  space  agency  said  the  contract  represents 
initial  funding  for  the  satellite,  whose  total  con¬ 
tract  cost  may  reach  $750,000.  NASA  also 
announced  initial  funding  of  $150,000  to  .\nny 
Ordnance  Missile  Command  for  design,  construc¬ 
tion  and  integration  of  a  Juno  Il-launched  satel¬ 
lite  to  study  the  energy  and  source  of  gamma 
rays.  Total  of  this  contract  may  run  to  $800,000. 
AOMC  received  initial  funding  of  $150,000  for 
another  Juno  Il-launched  satellite  to  sample  the 
ionosphere.  Cost  of  this  may  reach  $750,000. 
National  Bureau  of  Standards  received  a  $130,- 
000  NASA  contract  for  ground  experiments  with 
radio  signals  to  determine  properties  of  the  iono¬ 
sphere. 

Vega  multi-state  rocket  vehicle  development  is  being  dis¬ 
continued.  the  National  Aeronautics  and  Space  Adminis¬ 
tration  announces.  NASA  says  the  action  was  taken  to 
reduce  the  number  of  vehicles  for  space  programs, 
explained  that  other  vehicles  could  accomplish  the 
satellite  and  space  probe  projects  for  which  Vega  had 
been  planned. 

MULTIFREQUENCY  KEY  PULSING  between  tele¬ 
phone  exchanges  over  toll  and  long-distance 
trunks  is  possible  with  new  Bell  System-compati¬ 
ble  equipment  developed  by  General  Telephone 
Laboratories,  Northlake,  Ill.,  telephone  R&D  arm 
of  General  Telephone  &  Electronics.  New  tran¬ 
sistorized  gear  enables  an  operator  to  transmit 
a  pulse  by  pushing  digit  buttons.  GTL  sees 
special  advantages  in  the  pulsing  equipment 
when  used  in  connection  with  direct  distance  dial¬ 
ing,  which  requires  a  longer  numerical  address 
than  local  telephone  calls.  Equipment  will 
operate  from  a  regular  48-volt  exchange  battery, 
and  uses  42  transistors,  including  12  power  tran¬ 
sistors,  in  its  current  supply. 
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You  are  there  -  with  Cinema... 

Professor 

CUTDE  BEATNIK 


(Somewhere  way  out) 


Q.  — ‘‘Hello,  Professor,  are  you 
working  on  some  new  electronic 
experiment?” 


A.  —  ‘‘Not  me,  Daddyo,  that  stuff 
I  don’t  dig.  And  I’m  no  Prof,  just 
call  me  Clyde." 

Q.  — ‘‘If  you’re  not  a  Professor, 
what  are  you  doing  with  a  CINEMA 
Terminal  Board  Switch?" 

A. —  ‘‘Man,  I  thought  it  was  one 
of  those  crazy  small  vibraharps 
we  could  use  in  our  jumpin' 
combo.” 

Q.  — ‘‘Oh,  are  you  a  musician?" 
A. —‘‘I’m  not  Governor  Nelson 
Rockefeller,  friend.” 

Q.  — “Do  you  think  everybody 
should  take  up  music  as  a  hobby? 
A.  —  ‘‘Beats  me.  Dad,  but  if  they 
do  let  me  know  if  you  hear  of  a 
good  vibraharp  player." 


Maybe  it's  not  a 
vibraharp,  Clyde, 
SafelS-  but  it  sure  is  sweet 
*  music  to  labora- 

^  ^  tory  problems.  For 
CINEMA  ENGINEERING'S  in¬ 
strument  switches  use  a  time¬ 
saving  Terminal  Board  design. 
Four  years  of  engineering  per¬ 
mits  the  advance  planning  of 
modular  harness  layouts  in 
CINEMA'S  CETE  and  NETE 
switches.  Each  terminal  is  indi¬ 
vidually  identified,  thereby 
saving  costly  last-minute  super¬ 
vision  and  eliminating  guess¬ 
work.  They're  ideal  for  moderate 
and  complex  switching  and  wir¬ 
ing  applications.  Write  for  our 
catalog  17S  today. 

^CINEMA 

^  ENGINEERING 

'  '  DIVISION  AtHOVOX  CON^OtAriON 

1100  CHESTNUT  •  BURBANK.  CALIF. 


WASHINGTON  OUTLOOK 

Turmoil  is  boiling  up  over  National  Aeronautics  &  Space  Administration’s 
proposed  plan  for  liberalizing  its  own  patent  policy. 

NASA  officials  were  hoping  Congress  would  allow  the  agency  to  adopt  a 
discretionary  authority  on  patents.  As  the  space  law  stands  now,  NASA 
must  either  take  title  to  any  invention  developed  under  its  contracts  (eis 
the  Atomic  Energy  Commission  does)  or  else  waive  all  rights.  It  cannot 
— as  the  armed  services  do — take  only  royalty-free  licensing  rights  and 
let  the  title  pass. 

NASA  wants  to  be  able  to  choose  between  taking  title  or  limiting  itself 
to  licensing  rights.  Many  NASA  contractors  would  prefer  making  the 
space  agency’s  policy  consistent  with  the  Pentagon’s. 

Storm  center  of  opposition  to  the  liberalizing  movement  is  Sen.  Russell 
Long  (D.,  La.).  In  three  days  of  hearings  earlier  this  month,  Long’a 
Senate  Small  Husiness  subcommittee  on  monopoly  practices  played  up 
Congressional  views  for  new  restrictions  on  the  use  of  inventions  result¬ 
ing  from  government  contracts.  If  Long  has  his  way,  the  Pentagon’s 
policy  may  be  made  as  restrictive  as  NASA’s  or  AEC’s  instead  of  the  other 
way  ’round. 

Long’s  subcommittee  will  not  consider  specific  legislation.  Laws  chang¬ 
ing  NASA  policy  would  originate  in  the  Senate  or  House  Aeronautics  & 
Space  Committee,  generally  regarded  as  favoring  less  restrictive  policy. 
But  the  monopoly  practices  subcommittee  does  serve  as  a  loud  sounding- 
board  to  whip  up  opposition,  and  may  affect  future  deliberations  of  the 
other  committees. 

Long’s  argument — which  reflects  a  sizeable  body  of  Congressional  opin¬ 
ion — is  that  the  Pentagon  policy  “bestows  unearned  monopolies  through¬ 
out  the  country"  by  allowing  contractors  to  exploit  commercially  inven¬ 
tions  for  which  the  government  has  paid. 

•  The  Strategic  Industries  Association,  a  West  Coast  group  of  small 
aircraft  and  electronics  contracto>-s,  told  the  Long  subcommittee 
that  restrictions  in  current  federal  patent  policies,  “far  from  aiding 
‘big  business’  through  their  liberality,  actually  impair  our  rate  of 
scientific  progress  .  .  .  through  their  tight  repression  on  creativity." 

Long  dismissed  SIA’s  argument,  said  “they  don’t  speak  for  my 
concept  of  small  business.”  The  Senator  also  criticized  NASA’s 
proposal  to  liberalize  its  own  policy.  He  said:  “My  guess  is  that  the 
NASA  recommendation  results  from  sympathy  with  the  economic 
interests  of  its  contractors.” 

•  Insulation  that  will  withstand  steady  temperatures  of  1,000  C,  and 
up  to  4,000  C  for  a  few  seconds,  will  be  required  by  the  military  as 
miniaturization  of  electronic  equipment  leads  to  higher  operating 
temperatures.  This  was  one  of  the  new  demanding  military  require¬ 
ments  discussed  at  the  second  annual  National  Conference  on  the 
Application  of  Electrical  Insulation  held  here  recently. 

Another  requirement  involves  encapsulation  of  all  electrical  equip¬ 
ment  used  for  missiles  and  rockets — dipping  the  entire  electrical 
unit  in  a  plastic  insulating  mixture.  When  dry,  the  insulation  will 
absorb  shock  as  well  as  prevent  electrical  failure. 

Future  military  requirements  will  call  for:  greater  insulation 
resistance  to  ionizing  radiation;  greater  electrical  and  mechanical 
stability  of  compounds  under  continued  high  temperatures;  more  use 
of  non-fiammable  plastics ;  and  more  ease  of  application. 

•  Here’s  what  was  behind  Navy’s  cutback  of  ship  starts  for  1960.  Navy 
officials  want  to  wait  for  cuts  in  price  and  size  of  shipboard  reactors 
before  rushing  into  nuclear-powered  surface  vessels.  Three  atomic 
surface  craft  are  now  on  the  ways;  no  new  ones  are  in  the  1961 
budget. 
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New,  compact  PRECISION  FREQUENCY  STANDARD 

_  offers  Vio'  stability, 

«  ISHi  just  S%"  high 


^  100ER 


FREQUENCY  STANDARD 


tlilillE 1!'" i  ''  '■ 


ItHIH 


lUHlHt 


Ato<l«l  lOOER  offan  lii  itondord  $in«  and  (our  ractangular 
fraquanciei  in  decada  (laps;  oxrailobla  (imullanaovsly  and 
salactad  on  front  ponal. 


Timing  comb  oviput  pips  occur  at  100,  1/XX>  and  10,000 
microsacond  intarvols.  Timing  comb  simptifUt  “fast'*  moot* 
uramanis  and  colibrolion. 


Specifications 


Output  Voltages: 


Frequency 

Adjustment; 


5/10<i  parts  per  week,  3/10**  short 
term. 

Sinusoidal  10  cps,  100  cps,  1  KC, 
10  KC,  100  KC  and  1  MC.  Rec¬ 
tangular  10  cps,  100  cps,  1  KC 
and  10  KC. 

Sinusoidal  5  v  rms  min.;  rec¬ 
tangular  approx.  15  V  peak.  Har¬ 
monics  to  5  MC  obtainable. 

1  MC  and  100  KC,  SO  ohms  nomi¬ 
nal;  10  KC,  1  KC,  100  cps,  10  cps, 
SOOO  ohms  nominal. 

(Sinusoidal)  Less  than  4%. 


Screwdriver  tune  adjusts  1  ppm. 


SV*''  high,  19*  wide,  18*  deep  be¬ 
hind  panel.  Weight  35  lbs. 


Data  subject  to  change  without  notice. 
Price  f.o.b.  factory. 


This  compact,  highly  convenient  new  $  frequency  stand¬ 
ard  not  only  provides  stability  equivalent  to  complex, 
expensive  primary  standards,  but  offers  the  versatility  of 
a  wide  variety  of  outputs.  Signals  available  include  six 
standard  sine  fr^u^icies  and  four  rectangular  signals 
which  may  be  distributed  by  50  ohm  cables  for  use  at 
many  different  stations  on  a  production  line  or  in  the 
laboratory.  A  particularly  useful  feature  is  a  timing 
comb  for  calibrating,  and  for  measurement  of  sweeps 
and  time  intervals. 

Stability  of  5  parts  in  one  hundred  million  per  week  is 
assured  by  careful  aging  and  testing  of  the  crystal  con¬ 
trolled  oscillator  ana  oven. 

Model  lOOE  includes  a  built-in  oscilloscope  which  may 
be  used  as  a  comparison  device  to  calibrate  external 
equipmait  such  as  oscillators  through  use  of  Lissajous 
figures.  The  scope  may  also  be  used  to  check  internal  fre¬ 
quency  deviation  of  the  instrument. 

For  complete  details  and  demonstration,  see  you 
representative  or  write  direct. 

HEWLETT-PACKARD  COMPANY 

1020A  Page  Mill  Road  •  Palo  Alto,  California,  U.SJt. 

Cable  "HEWPACK"  •  OAvenport  5-4451 
Field  representatives  in  all  principal  areas 
Hewlett-Packard  S.A.  •  Rue  du  Vieux  Billard  No.  1,  Geneva,  Switzerland 
Cable  "HEWPACKSA"  •  Tel.  No.  (022)  26.43.36 


(^now  offers  10  different  precision  oscilloscopes 
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Smaller  filters  ease  the  squeeze! 

Filter  designers!  First  160-mu  moly-permalloy 
powder  cores  pack  high  performance  into  smaller  space 


Killer  and  indiii  tor  designers  specify  our  160-mu  moly- 
|>erinalloy  jxiwder  cores  for  low  frequency  applications. 
Where  space  is  precious,  such  as  in  carrier  equipment 
and  telemetering  filters,  the  high  permeability  of  these 
IGU-mii  cores  eases  the  squeeze. 

In  many  cases,  160-mu  cores  oftcr  designers  the  choice  of 
a  smaller  cttre.  In  others,  because  inductance  is  28  per¬ 
cent  higher  than  that  of  I2.'»-mu  cores,  at  least  10  percent 
fewer  turns  are  needed  to  yieltl  a  given  inductance. 

If  is  the  major  factor,  160-nui  cores  permit  the  use  of 
heat  ier  wire  with  a  resultant  decrease  in  d-c  resistance. 


Like  all  of  our  moly-permalloy  pttwder  cores,  the  160’s 
come  with  a  guaranteed  inductance.  VV'e  can  ship  eight 
sizes  from  stock,  with  a  choice  of  three  finishes— stand¬ 
ard  enamel,  guaranteed  1,000-volt  breakdown  finish,  or 
high  temjjerature  finish.  Further  information  awaits 
your  inquiry.  Magnetics  Inc.,  Dept.  E-78,  Butler,  Pa. 


mHGHETICS  Inc. 
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FmANCIAL  ROUNDUP 


Merger  Plans  Disclosed 


Motorola,  Inc.,  plans  to  acquire 
the  business  and  assets  of  the 
Lear-Cal  division  of  Lear  Inc,, 
next  month  for  an  undisclosed 
number  of  shares  of  Motorola 
stock.  The  stock  will  be  held  by 
Lear  for  investment  purposes. 

The  division  will  become  a 
Motorola  subsidiary  called  Moto¬ 
rola  Aviation  Electronics,  Inc. 
Employing  about  400  persons,  the 
division’s  sales  this  year  were 
about  $8  million — nine  percent  of 
Lear’s  1959  volume. 

•  Cenco  Instruments  Corp.,  Chi¬ 
cago,  reports  a  profit  increase  of 
53  percent  for  the  second,  fiscal 
quarter  ended  Oct.  31.  Net  profits 
for  the  period  rose  to  $436,000  or 
42.3  cents  a  share  on  1,013,479 
shares  outstanding.  This  compares 
w’ith  $284,900  or  28.3  cents  a  share 
in  the  same  period  of  1958.  Net 
sales  for  1958's  second  fiscal  quar¬ 
ter  were  $4,521,200.  This  year  the 
figure  was  $6,235,800. 

•  .4mpex  Corp.,  Redwood  City, 
Calif.,  announces  record  sales  and 
income  for  the  first  six  months 
of  the  current  fiscal  year.  Sales 
were  $30,002,000,  up  86  percent 
from  last  year’s  $16,147,000  for 
the  same  period.  Net  income  rose 
from  $665,000  to  $1,763,000  for 
1958  and  1959  respectively.  Earn¬ 
ings  per  share  this  year  were  80 
cents  based  on  shares  outstanding 
(before  Ampex  merged  with  Orr 
Industries).  This  compares  with 
36  cents  a  share  for  the  same  pe¬ 
riod  last  year.  Company  backlog 
is  now  about  $18  million,  up  from 
$13  million  a  year  ago. 

•  Technical  Operations,  Inc., 
Burlington,  Mass.,  reports  sales  of 
$3,368,000  for  the  year  ended  Sept. 
.30,  an  increase  of  42  J  percent  over 
1958  sales  of  $2,363,000.  During 
the  year,  the  company  acquired 
substantially  100  percent  control 
of  Power  Sources,  Inc.,  and  Chem- 
trol  Corp.  and,  in  connection  with 
these  acquisitions,  wrote  down  its 
investment  in  them  to  underlying 
book  value.  The  special  charges  in 
connection  with  these  transactions 


resulted  in  a  small  loss  for  the 
year. 

•  Collins  Radio  Co.  stock  is  now 
on  the  New  York  Stock  Exchange. 
Company  officials  say  they  are 
headed  for  the  best  year  in  the 
Cedar  Rapids,  Iowa,  firm’s  26-year 
history.  For  the  first  fiscal  quar¬ 
ter  ended  Oct.  31,  sales  were  more 
than  $39  million,  and  earnings 
topped  $li  million  or  80  cents  a 
share.  In  all  of  fiscal  1959,  the 
company  earned  $1.95  a  share  on 
sales  of  $118  million.  A  backlog 
of  $210  million  is  now  on  the 
company  books. 

•  Topp  Industries,  Phoenix,  and 
United  Industrial  Corp.,  Detroit, 
have  approved  merger  plans.  The 
final  papers  will  be .  signed  next 
week.  New  entity  will  be  named 
after  UIC. 


25  MOST  AaiVE  STOCKS 

WEEK  ENDING  DECEMBER  11 
SHARES  • 


"(IN  lOO't) 

HIGH 

LOW 

CLOSE 

Arct  Ctry 

3,l»2 

164k 

144k 

16H  ' 

Eltc  t  Mn  iRd 

2,597 

121A 

114k  • 

124k 

Sstny  KmR 

2,552 

27Vk 

25Vk 

254k  ' 

RtmiSwient 

1,202 

13tk 

12 

124k 

Fkilct  Ciry 

912 

37Vk 

29Vk 

304k  ■ 

Ctllin  RiRit 

876 

56H 

47H 

554k 

Lttr  IM 

843 

'224k 

194k 

204k  ' 

fin  Elntric 

798 

974k 

914k 

934k  1 

Uaiy  Ctilrtl 

782 

20V« 

184k 

194k  1 

iRt*!  RttitfaMt 

683 

204k 

174k 

184k  . 

RCA 

679 

72Vk 

704k 

714k 

MnUTV 

664 

44k 

34k 

44k  1 

Aetr  fitKb  Area 

635 

314k 

274k 

304k 

fin  Ttl  fi  ElK 

623 

814k 

77Vk 

81 

StaafiarR  Call 

622 

184k 

16Vk 

184ki 

lari  Tal  fi  Ttl 

609 

414k 

394k 

40 

Clarita 

586 

S34k 

444k 

534k 

fin  Traotisttr 

506 

324k 

294k 

314k  ■ 

Varin  Aiiac 

445 

48 

44 

454k 

Rayttna 

418 

574k 

534k 

534k 

fiat  Dyaaeict 

415 

504k 

474k 

474k‘ 

Barratgki 

389 

37Vk 

354k 

35% 

EtMTUt 

353 

194k 

174k 

19 

Wtttfkit  Eltc 

351 

110 

105 

lOTVk 

Sitflar  Cary 

317 

364k 

334k 

33%  . 

The  atxive  fiiturcs  represent  ulef  of  electronics 
stocks  on  the  New  York  and  American  StcKk 
Eacnanges.  Lisrinn  are  prepared  exclusively  for 
Electronics  by  Ira  Haupc  It  Co.,  invesrmenc 
bankers. 


NEW  ISSUES 

PLANNED 

No.  of 

Price 

Shares 

per  Share 

Fairchilt  Camera 

39,802 

%  • 

Lafayette  Radio 

275,000 

5.00 

N.  Atintc  Indttri 

70,625 

4.00 

Teleprompter 

125,000 

1.00  * 

*to  be  announced 

need 

high  vacuum 
components  ? 


Sfokot  Sorlat  H  Microvoct  warn  da-  | 
tignad  by  vacuum  apacialitia  .  .  .  ora  | 
indutiry  anginaarad  lo  maat  your  | 

naadt  ...  giva  you  mora  pumping  co-  | 
pacify  par  dollor.  Tha  infagrol  conalruc-  | 
tion  includaa  dynamic  balancing,  | 

valvaa,  motor,  baH  guard,  and  auto-  | 
mafic  lubricafion — fhara  ora  no  axfrot  | 

fa  buy.  A  complafa  llna  af  Microvoct  | 
includa  capacMat  from  17  to  SOO  cfm.  | 

For  fotf,  aHIcianf  pump-down — you  | 

con  dapand  an  Stokaa  Microvac  Sarlat  | 

H  Fumpt.  I 

_ I 


Stokes  makes  a  complete  line 
of  vacuum  components  .  .  .  ad¬ 
vance-designed  and  engineered 
to  help  make  your  vacuum  sys¬ 
tems  more  productive.  Each 
unit  reflects  Stokes’  unparalleled 
experience,  pioneering  leader¬ 
ship  and  wealth  of  basic  vacuum 
technology. 

The  product  list  includes:  Dif¬ 
fusion  Pumps,  Vapor  Booster 
Pumps,  Mechanical  Pumps, 
Mechanical  Booster  Pumps, 
Vacuum  Gages,  and  Valves. 

Send  for  technical  data  on  any 
or  all . . .  without  obligation. 


High  Vacuum  Division 
F.  J.  STOKES  CORP. 
5565  Tabor  Road,  Phila.  20,  Pa. 
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THREE  TOOLS  FOR  QUALITY  CIRCULATION 

Members  of  a  select  group,  the  readers  of  electronics 


As  fast  as  subscription  orders  are  received  they  are 
CKamined  individually— by  Hugh  J.  Quinn,  Circulation  Man¬ 
ager,  who  stamps  each  card; 

ACCEPTED  —  to  indicate  a  subscriber  is  actually  engaged 
in  research-design/ production/ management  as  a  maker  or 
user  of  electronics  equipment. 

QUESTIONNAIRE  —  to  delay  acceptance  until  informa¬ 
tion  concerning  the  subscriber— his  function,  his  company, 
his  title  are  definitely  known. 

REJECTED —whenever  the  order  indicates  that  the  in¬ 


dividual  is  NOT  within  the  editorial  field  of  the  publication. 

electronics  is  a  member  of  a  select  group  too— The 
Audit  Bureau  of  Circulation  publications  —  comprised  of 
those  magazines  and  newspapers  whose  publishers  believe 
that  a  reader’s  interest  in  a  publication  is  best  demonstrated 
when  he  pays  to  receive  it  —  those  publishers  willing  to  sub¬ 
mit  to  exhaustive  periodic  audits  in  order  to  prove  that 
their  circulation  is  among  those  individ-  I  I 

uals  they  are  pledged  to  serve,  and  among  ^i^ctronici^ 
screened  selected  individuals  ONLY. 


Th»  ■l•otronios  Man  ‘buya*  what  ha  raada  in  . . . 
A  MeOhAW-HlUL  PUBLICATION  /  330  WEST  42nd  STREET,  NEW  YORK  36.  N.  Y.'i 
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The  man  who  knows  how  to  get 
ahead  (and  stay  ahead)  in  business— gets 
his  information  and  inspiration  from  the 


MARKET  RESEARCH 


MilMofis  of  Oolicrrt 


'Exciud**  airpoH  control  o^ipmont 


pages  of  his  businesspaper.  Nothing  else 
you  read  is  so  filled  with  the  news,  the 
facta,  the  fresh  ideas  so  vital  to  your 
sucf'eas  in  business  as  the  advertising  and 
editorial  pages  ...  in  your  businesspaper. 


INDUSTRIAL  ELEaRONIC 
COMMUNICATIONS  EQUIPMENT  SALES 


Sourcor  Arthur  D.  LitHuP,  Ick. 


Communications  Sales  to  Rise 


Communications  EQUIPMENT  is  one  stores,  and  other  industrial  and 
of  the  most  promising  areas  of  in-  commercial  facilities,  Thompson 
dutrial  and  commercial  electronics,  says. 

claims  John  Thompson,  industrial  More  extensive  employment  of 
specialist  with  Arthur  D.  Little,  intercommunication  systems  in  of- 
management  and  engineering  con-  fices  and  factories  for  rapid  com- 
sultants.  munications  supports  expectations 

Thomp.son  estimates  total  .sales  of  a  17-percent  increase  in  sales  of 
for  seven  communications-e'quip-  intercoms  between  1959  and  1960. 
ment  product  groups  shown  in  the  •  Motorola  sees  rising  market 
chart  at  $280  million  for  1959  and  for  f-m  car  radios  over  the  next 
foreca.sts  a  16  percent  sales  gain  two  years.  Firm  is  currently  mak- 
will  bring  the  total  to  $:125  million  ing  marketing  plans  for  its  new 
for  1960.  f-m  car  radio.  It  estimates  that  be- 

_.  I  tween  50,000  and  100,000  f-m 

Phenomenal  Growth  ,.  in 

radios,  mostly  European,  are  now 

The  consistent  gains  in  communi-  installed  in  U.  S.  autos, 
cations  equipment  sales  are  exem¬ 
plified  by  the  phenomenal  growth  of 
mobile  radio  service,  Thompson 
points  out.  In  1947,  there  were  only 
36,000  mobile  radio  transmitters 
authorized  by  FCC.  By  the  end  of 
1958,  there  w’ere  about  700,000  au¬ 
thorized.  Mobile  radios  serve  in 
many  fields  of  commerce,  industry 
and  government  activity. 

Commercial  and  private  aircraft 
communications  equipment  sales  are 
expected  to  increase  in  the  next  five 
years. 

The  expected  liberalization  by  the 
FCC  of  point-to-point  microwave 
authorizations  for  industry  is  ex¬ 
pected  to  result  in  a  wave  of  instal¬ 
lations  by  industry  to  serve  the 
pent-up  demand  for  data  handling 
and  communications  facilities  be¬ 
tween  banks  and  their  branches, 
between  warehouses  and  branch 


PHOTO  ON  LOCATION  IT  CNAENaEftO 


Where  there’s 
business  action, 
there’s  a 
businesspaper 

.  .  .  where  there’s  electronics 
business,  there’s 

electronics 

A  McGraw-Hill  Publication 

330  W.  42nd  Strant.  Naw  Yorh  30,  N.Y. 
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Build  extra  value 


into 


Citizens  Band  radios 


with  Mallory  vibrators 


Mobile,  two-way  Citizens  Band  radios  bring  new  sim¬ 
plicity  and  convenience  to  communication  for  thou¬ 
sands,  and  open  brand  new  markets  for  you. 

If  you’re  now  building  Citizens  Band  radios  or  planning 
to,  Mallory  vibrators  deserve  a  place  in  your  power  sup¬ 
ply  design.  Their  exceptionally  long  life,  quiet  operation 
and  constant  output  are  the  result  of  more  than  25  years 
of  Mallory  pioneering  in  vibrator  design.  More  Mallory 
vibrators  have  been  used  in  mobile  radios  than  all  other 
makes  combined.  Mallory  engineers  have  helped  de¬ 
velop  efficient,  economical  power  supply  circuits  for 
many  set  manufacturers. 

Make  use  of  this  experience.  Let  Mallory  help  you 
choose  and  apply  the  vibrator  model  that  best  fits  your 
needs,  as  well  as  assist  in  the  design  of  your  power  sup¬ 
ply  circuitry.  Write  today  for  a  get-together  with  a 
Mallory  vibrator  specialist. 


r  ^ 


Series  1600  Vibrator 
Contact  buttons  have  been  eliminated  for  far 
greater  contact  area  .  .  .  lower  rate  of  erosion 
.  . .  steadier  voltage  .  .  .  and  an  end  to  contact 
sticking.  Light  mechanical  mass  of  vibrating 
reed  assures  quiet  operation. 


Elkon  Division,  Du  Quoin,  lii. 
Electromagnetic  Department 
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NEW  REPRINT  SERVICE  for 
electronics  SUBSCRIBERS 


Starting  with  the  January  1,  1960 
issue  of  electronics,  and  in  all  subse¬ 
quent  first-of-the-month  issues,  there 
will  appear  on  the  Reader  Service  Card 
a  Reprint  Order  Form  for  Special  Re¬ 
ports  and  selected  feature  articles.  Ad¬ 
ditional  Reprint  Order  Forms  will  also 
appear  in  all  other  issues  that  contain 
Special  Reports  during  1960  period. 

An  18-pag8  Special  Report  on  Elec¬ 
tronic  Markets  will  appear  in  the  Jan¬ 
uary  1st  issue.  An  important  feature  of 
this  report  will  be  an  11  x  23  inch  full- 


color  fold-out  chart  of  the  market  sta¬ 
tistics  for  the  electronic  industry.  The 
report  will  also  include  the  latest  fig¬ 
ures  on  electronics  manpower,  exports 
and  imports  of  electronics  equipment 
and  components,  and  channels  of  dis¬ 
tribution  for  electronics  products. 

To  cover  actual  reprinting  cost,  han¬ 
dling  charges,  postage,  etc.  for  this 
Special  Report  the  following  prices  will 
be  charged:  75  cents  for  single  reprint 
copies;  60  cents  each  for  quantities  of 
10;  50  cents  each  for  25  or  more. 


Watch  for  this  symbol.  It  denotes  the  availability  of  reprints 
of  Special  Reports  and  selected  special  feature  articles. 


electronics 


A  McGraw-Hill  Publication 

330  West  42nd  St.,  New  York  36,  N,  Y. 


WHAT’S  NEW 
IN  COMPONENTS? 


What  uteable  discoveries  are  being  made  on  the  frontiers 
of  electronic  knowledge?  Here  are  a  few  selected  at  random: 
directive  long-range  sonar  transducer  .  .  .  high-speed  ferrite 
memory  and  logic  element  ,  .  .  space-probe  telemetry  system 
.  .  .  master  preamplifier  for  X-band  radar.  You  can  never 
tell  when  one  is  going  your  way.  This  is  just  ONE  of  the 
reasons  why  you  should  subscribe  to  electronics  (or  renew 

FIND  WHAT 

Easy  to  use.  Postage  YOU  NEED  IN... 

free. 


electronics 


VALUABLE  64  PAGE 
REFERENCE  SECTION 


in  electronics  BUYERS’  GUIDE 

Prepared  especially  by  the  25-man  edi¬ 
torial  staff  of  electronics,  this  64-page 
section  is  designed  to  assist  the  buyer  by 
providing  him  with  market  data,  elec¬ 
tronics  applications,  market  distribution, 
market  reports  and  books,  industry  or¬ 
ganizations  and  services. 


electronics  BUYERS'  GUIDE 
and  Reference  Issue 


A  McGraw-Hill  Publication 
330  Wait  42nd  Streat 
New  York  34,  New  York 
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SYNCHROS  for  GYRO  PLATFORMS 


—  Join  tho  joador  in  tho  rotating  componant*  fiald.  Writa  David  O.  Brown,  Oiraetor  of  Paraonnai,  Oapt.  J7 

C  CLIFTON  PRECISION  PRODUCTS  CO..  INC. 

CLIFTON  HeiBHTS,  PENNSYLVANIA 
Sales  Office:  9014  W.  Chester  Pike,  Upper  Darby,  Pa.,  Hilltop  9-1200  •  T¥fX  Flanden,  Pa.  1122 — or  our  Representatives 


ENGINEERS 


6'  max.  error  spread  Synchro 
for  Gyro  Pick-Off 

The  SG-17-  a«d  ST-17>  typo  puncako  synchros 
(SG-IS-  and  ST-IS-  with  housings)  are  our 
most  standard  lino  for  gyro  pkk-off  appli¬ 
cations. 

Those  units  have  boon  luanafscturcd  in 
largo  quantity  and  are  raadily  availabis  for 
prototype  broadboarding.  The  high  accurados 
shown  on  tho  loft  are  obtawaUa  in  standard 
26«  or  llSv  units. 


Custom  Dosignod  Pancakes 

CPPC  has  dtvoiopod  a  number  of  special  pancakes  (drawings 
below)  with  relatively  large  bores  and  nanow  stack  boiglits. 

Means  have  been  devised  to  minimize  error  due  to  damping 
pressures  on  these  thin  units. 

Special  sccurKies  have  been  maintained  where  required. 
Let  us  knew  youi  needv 


Pancake  Resolver  for  Gimbal  Mounting 

Clifton  Precision  pro¬ 
duces  special  pan-  ^  O 

cake  resolvers  (or  X. 

direct  gimbal  mount-  \ 

They  were  de-  ^ 

veloped  for  use 

amplifier- 
less  resolver  sys- 

terns  and  have  been  ^  ^ 

trimmed  (or  lOX  in-  BE 
put  impedance,  0* 

phase  shift  and  a  \  ml/ 

constant  transforma- 
tion  ratio,  with  tom- 

porature,  at  900cy.  ji 

Accuracies  of  4',  per-  n 

pendicularities  of  3' 
and  noils  of  Imv/v 
of  output  or  less  can 

be  held.  ^ 

Special  techniques  maintain  concentrrdty  between  rotor  und 
stater  —  thus  reducing  difficulties  commonly  encountarod  in 
gimbal  mountings. 


■a 

■mi 

J 

=  1  *  0005 
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COMPARISON  OF  U.S -CANADIAN  MILITARY  ELECTRONICS  IMPORTS 
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U.S.  GOVERNMENT  PRIME-CONTRACT  PAYMENTS  TO  CANADIAN  FIRMS  FOR  MILITARY  ELECTRONIC 
AND  COMMUNICATION  EQUIPMENT 


wmmtm  Canadian  government  prime-contract  payments  to  u.s.  firms  for  military  electronic 

AND  COMMUNICATION  EQUIPMENT 

More  Military  Business 
Spanning  Canadian  Border 

Now  many  U.S.  and  Canadian  electronics  firms  participate  equally 
in  each  government's  military  buying.  Here's  an  exclusive  roundup 

By  JOHN  F.  MASON,  AH^n-late  Editor 


Last  week  a  top  executive  in  a  U.  S. 
electronics  firm  scanned  a  bidders' 
list  his  purchasing  department  had 
just  prepared.  The  executive  was 
looking  for  subcontractors  to  help 
with  a  large  military  prime  con¬ 
tract.  He  was  surprised  to  find  the 
list  included  several  Canadian  com¬ 
panies. 

Finding  Canadian  electronics 
companies  on  the  list  would  not 
have  happened  a  year  ago.  They 
started  appearing  after  the  Produc¬ 
tion  Sharing  Program  discussions 
held  by  the  two  countries  in  late 
1958. 

Since  then,  American  prime  con¬ 
tractors  active  in  defense  work 
have  subcontracted  close  to  $20  mil¬ 
lion  to  Canadian  electronics  firms. 
And  60  of  Canada's  electronics  com¬ 
panies  are  registered  with  seven 
U.  S.  government  agencies. 


In  subcontracting,  Canadian  im¬ 
ports  from  the  U.  S.  amounted  to 
several  times  the  $20  million  the 
U.  S.  spent  there.  Next  year,  sub¬ 
contracting  both  ways  across  the 
border  is  expected  to  increase  even 
more. 

Both  governments,  and  much  of 
the  electronics  industry  on  either 
side  of  the  border,  foresee  mutual 
advantages  now  and  in  the  future 
from  closer  development  and  pro¬ 
duction  cooperation.  More  activity 
should  create  more  markets  and 
more  widespread  technical  inter¬ 
change. 

A  Department  of  Defense  pro¬ 
duction  official  says  Canada  was  not 
in  a  position  to  develop  alone  the 
complex  equipment  necessary  for 
her  own  defense.  Another  factor 
that  demanded  closer  cooperation 
was  the  decision  by  both  countries 


to  create  a  single  air  defense  system 
for  North  America. 

U.  S.  defense  procurement  in 
Canada  was  formalized  by  the  Hyde 
Park  Agreement  in  1941.  This 
agreement  was  intended  to  ease 
the  imbalance  of  payments  between 
the  two  countries  that  developed  as 
a  result  of  Canada's  large  purchases 
of  military  equipment  in  the  U.  S. 
during  the  early  years  of  World 
War  II.  The  agreement  also  gave 
Canadian  industry  consideration 
under  the  U.  S.  priorities  system. 
The  1941  agreement  was  never  for¬ 
mally  cancelled,  but  it  was  not  ac¬ 
tive  after  war's  end  in  1945. 

Agree  On  Principles 

The  increased  military  produc¬ 
tion  programs  of  Canada  and  the 
U.  S.  following  the  invasion  of 
Korea  led  to  the  Statement  of  Prin¬ 


ts 
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ciples  for  Economic  Cooperation, 
which  was  approved  in  1950. 

It  was  agreed  the  two  countries 
“shall  cooperate  in  all  respects  prac¬ 
tical,  and  to  the  extent  of  their  re¬ 
spective  executive  powers,  to  the 
end  that  the  economic  efforts  of  the 
two  countries  be  coordinated  for  the 
common  defense  and  that  the  pro¬ 
duction  and  resources  of  both  coun¬ 
tries  be  used  for  the  best  combined 
results.” 

In  1956,  Canadian  firms  were  per¬ 
mitted  to  bid  on  supplies  to  be  used 
in  the  U.  S.  as  well  as  abroad.  Late 
in  1958,  the  Production  Sharing 
Program  opened  the  door  for  sub¬ 
contracting  in  Canada  by  American 
firms.  For  all  practical  purposes, 
Canada  is  now  almost  completely 
exempt  from  the  Buy  American 
Act.  All  tariffs  and  price  differen¬ 
tials  have  been  eliminated. 

Looking  Into  Facilities 

The  Department  of  Defense  is  at 
present  looking  to  Canada’s  produc¬ 
tion  facilities  for  weapons  systems 
coordination.  But  on  a  long-term 
program,  Canada’s  ability  to  par¬ 
ticipate  in  the  coordinated  develop¬ 
ment  programs  of  mutual  interest, 
leading,  in  time,  to  production  con¬ 
tracts,  DOD  says.  Canadian  firms 
are  interested  in  this  aspect  of  the 
new  cooperative  effort. 

Developmental  work  for  Canada 
might  come  by  way  of  DOD’s  in¬ 
creased  use  of  the  Association  Con¬ 
tractors’  approach.  U.  S.  joint  ven¬ 
turers  responsible  for  design  and 
development  of  a  large  weapon  sys¬ 
tem  might  include  a  Canadian  firm 
with  particular  experience  in  one 
element  of  the  system  as  part  of  the 
team. 

The  principle  joint  U.  S.-Cana- 
dian  defen.se  projects  are  the  Sage- 
Bomarc  system  and  the  Pinetree 
early  warning  line.  DEW-line  was 
completely  financed  by  the  U.  S.  and 
the  mid-Canada  line  by  Canada. 

Chart  shows  the  yearly  total  of 
U.  S.  Defense  Department  prime 
contracts  awarded  to  Canadian 
firms  for  electronic  and  communica¬ 
tions  equipment  from  1952  through 
the  first  nine  months  of  1959,  and 
Canadian  National  Defense  con¬ 
tracts  to  American  companies  for 
the  same  equipment. 

The  program  definition  of  these 
figures  includes  electronic  com¬ 
munications  equipment  of  all  types, 
such  as  radar,  radio,  telegraph,  tele¬ 


phone,  underwater  sound  and  fire- 
control  equipment.  Development, 
maintenance,  management  and 
transportation  services  associated 
wTth  the  procurement  and  installa¬ 
tion  of  electronic  and  communica¬ 
tion  equipment  are  also  included. 

From  1952  through  1956,  the 
U.  S.  government  was  spending  for 
military  prime  contracts  for  this 
equipment  in  Canada  at  least  twice 
the  amount  that  Canada  was  spend¬ 
ing  for  the  same  purpose  in  the 
U.  S.  ( Canada’s  subcontract  im¬ 
ports,  however,  were  more  than 
making  up  for  this  imbalance.) 

The  peaks  in  1953,  1954,  and  1955 
($22.9  million,  $.33.1  million,  and 
$23.9  million)  were  mainly  due  to 
work  contracted  by  the  U.  S.  for  the 
Pinetree  early-warning  radar  de¬ 
fense  line.  Canada’s  top  spending 
in  the  U. S.  in  1958  ($24.8  million) 
was  also  for  Pinetree,  much  of 
which  went  for  microwave  com¬ 
munications  and  tropo.scatter  equip¬ 
ment.  Area  communications  gear 
was  also  bought  that  year  for  an¬ 
other  Canadian  military  project. 

Canadian  firms  have  received 
contracts,  other  than  for  construc¬ 
tion,  valued  at  about  $130  million 
in  connection  with  the  U.  S.-financed 
portion  of  Pinetree.  A  large  part  of 
this  was  for  electronic  systems  and 
components. 

The  major  items,  says  the  Cana¬ 
dian  Defen.se  Dept.,  included:  AN/ 
TPS-502  radars  and  spares  from 
RCA  Victor  Co.  Ltd.;  AN/FPS-502 
radars  and  spares  from  Canadian 
Arsenals  Ltd.;  AN/CPS-6B  radars 
and  spares  from  Canadian  General 
Electric  Co.  Ltd.;  AN/FPS-3 
radars  and  spares  from  Northern 
Electric  Co.  Ltd.;  DDR-2  tele¬ 


printer  receivers  from  Canadian 
Aviation  Electronics  Ltd.;  and  AN/ 
CNH-501  recording  systems  from 
Sonograph  Ltd. 

Business  to  Come 

Canada’s  biggest  buying  from  the 
U.  S.  is  yet  to  come.  Purchasing  for 
the  Sage-Bomarc  complex  has 
barely  started.  Some  equipment 
that  will  be  needed  includes  com¬ 
puters,  communications  and  radar 
gear,  and  the  hundreds  of  thou¬ 
sands  of  components  needed  for  this 
equipment.  Canada  expects  to 
spend  close  to  $200  million  for  the 
equipment  in  the  U.  S. 

According  to  the  Buy  American 
Act,  any  contract  with  a  supplier 
or  contractor  situated  in  Canada 
may  be  made  by  the  U.  S.  govern¬ 
ment  with,  and  administered 
through,  the  Canadian  Commercial 
Corp. — owned  and  controlled  by  the 
Canadian  government — at  2450 
Massachusetts  Ave.  NW,  Washing¬ 
ton,  D,  C.,  or  at  56  Lyon  St., 
Ottawa,  Canada. 

Direct  communication  with  the 
Canadian  supplier  or  contractor  is 
authorized  only  in  connection  with 
problems  of  inspection  and  techni¬ 
cal  matters.  If  such  a  problem  af¬ 
fects  the  contract  price,  approval 
from  the  Canadian  Commercial 
Corp.  must  be  obtained.  All  pay¬ 
ments  are  made  to  the  Corporation 
in  Washington. 

U.  S.  firms  looking  for  Canadian 
subcontractors  do  not  need  to  go 
through  the  Canadian  Commercial 
Corporation.  Suppliers  are  con¬ 
tacted  directly  or  through  the  Elec¬ 
tronics  Branch  of  the  Department 
of  Defense  Production  in  Ottawa, 
or  its  liaison  offices  in  the  U.  S. 
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layout  boordi  guid*  youngttart  in  making  thair  own  radio  rocaivars 

Electronic  Toy  Sales  Up 

This  Christmas  more  toys  than  ever  are  related  to  our  industry.  It^s  no 
accident.  Example:  one  toymaker  keeps  a  staff  of  research  engineers 


Thousands  of  toy  displays  this 
Christmas  show  that  today’s  young¬ 
sters  are  looking  to  electronic  toys 
as  reflections  of  the  grown-up  world 
around  them. 

Toymakers  feel  that  half-way 
imitations  of  the  real  thing  may 
grow  increasingly  scarce  as  child¬ 
ren  demand  more  and  more  reality. 

A  spokesman  for  Toy  Manufac¬ 
turers  of  the  USA,  Inc.,  points  out  a 
child  today  is  exposed  to  the  latest 
developments  in  technology  through 
television,  magazines  and  the  con¬ 
versations  of  older  people. 

One  idea  of  the  lengths  manu¬ 
facturers  are  going  to  in  their 
search  for  realism  may  be  seen  in 


model  kits  made  by  one  major  toy 
company. 

A  spokesman  for  the  firm  tells 
Electronics  that  his  company 
maintains  a  large  staff  of  research 
engineers.  Part  of  their  job  is  to 
monitor  technical  and  trade  publi¬ 
cations  to  keep  watch  for  newly 
declassified  items.  When  such  an 
item  is  found,  the  company  applies 
to  the  government  for  plans,  data. 

An  example  of  how  this  affects 
toy  manufacturing  activity  is  seen 
in  one  of  the  latest  model  kits,  the 
USS  George  Washington,  Polaris- 
firing  submarine. 

Washington  released  hull  plans 
and  structural  details  of  the  vessel. 


but  withheld  information  on  equip¬ 
ment  in  some  of  the  sub’s  compart¬ 
ments.  Company  engineers  deduced 
the  appearance  of  the  missing  sec¬ 
tions  and  had  a  model  kit  in  produc¬ 
tion  about  three  months  before  the 
actual  launching  of  the  beat  itself. 

In  addition  to  models  on  virtually 
every  missile  system  now  in  exist¬ 
ence,  there  are  models  of  space  sta¬ 
tions  of  the  future — designed  by 
special  consultants  from  industry. 

Radio  equipment  at  the  basic 
level  is  becoming  increasingly  popu¬ 
lar,  say  toy  industry  spokesmen. 
One  example  is  a  series  of  layout 
boards  and  assorted  components. 

With  such  a  set,  a  child  can  make 
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his  own  receiver  or  voice  trans¬ 
mitter.  (Low  power  input  from 
flashlight  batteries  prevents  viola¬ 
tions  of  FCC  broadcast  rules.) 
Several  makers  include  a  transistor 
or  two  to  keep  up  with  new  designs. 

Toy  Radios,  Too 

A  good  sales  record  was  expected 
this  year  for  toy  transistor  radios 
made  to  sell  for  under  $10.  Sales¬ 
men  say  a  number  of  these  may  dis¬ 
appear  from  the  playroom  when 
Dad  discovers  how  well  they  work. 

Manufacturers  of  older  lines  of 
conventional  toys  have  been  quick 
to  adapt  their  products  to  reflect 
today’s  emphasis  on  science. 

The  familiar  dowel-and-spool  con¬ 
struction  toys  that  many  of  today’s 
adults  grew  up  with  now  contain 
full  instructions  for  making  “radar 
towers’’  and  “tv  antennas”.  One 
firm  provides  plans  for  a  rotatable 
mechanism  resembling  a  radio  as¬ 
tronomy  telescope  installation. 

Model  railroad  equipment  also 
shows  the  trend  to  scientific  toys. 
Missile  carrying  gondola  cars,  as 
well  as  so-called  electronic  launch¬ 
ing  .sy.stems,  are  becoming  a  nec- 


fastesty  most  sensitive, 
economical  way  to 

DETECT  **LEAKER8 

in  hermetically 
sealed  components 


Leading  manufacturers  of  hermetically  sealed  components  have  installed  RAOIFLO  and  proven  it  to 
be  the  most  sensitive,  fastest  and  economical  method  of  leak  detection  available  for  mass  production. 

100  TIMES  MORE  SENSITIVE— Components  can  be  tested  as  high  as  10—12  cc/sec.  Super-sensitive 
RADIFLO  reveals  microscopic  imperfections  often  undetected  by  less  critical  test  methods. 

TESTS  NON-DESTRUCTIVELY- Rejected  components  need  not  be  scrapped.  The  RADIFLO  test  method 
allows  less-than-perfect  components  to  be  used  in  non<ritical  applications. 

CAN  BE  PR06RAMME0  AND  AUTOMATEO-Automatic  programming  feature  permits  modern  automated 
mass  production  inspection  of  entire  output,  with  immense  savings  in  production  time  and  labor. 

ELIMINATES  HUMAN  ERROR-Components  under  test  by  RADIFLO  are  subjected  to  inert,  radioactive 
gas,  under  pressure.  During  a  “soaking”  time  the  gas  is  forced  into  all  existing  leaks  in  the  units. 
Then  an  air  wash  removes  radioactive  material  from  external  surfaces.  Each  component  is  then 
placed  in  a  scintillation  counter  for  "go-no-go”  inspection.  A  pre-selected  acceptance  leak  rate  allows 
non-technical  workers  to  perform  the  test  without  error. 

These  leading  manufacturers  are  among  the  many  RADIFLO  users: 

U.  S.  ARMY  ORDNANCE,  Frankford  Arsanal 
EITEL-McCULLOCH,  INC. 

U.  S.  ARMY  CHEMICAL  CORPS. 

Roaaarch  and  Ott^alopniant  Command 
POTTER  &  BRUMFIELD,  INC. 

FAIRCHILD  SEMICONDUCTOR  CORP. 
ALLEN-BRADLEY  COMPANY 
ARMY  BALLISTIC  MISSILE  AGENCY 

Let  tu  help  with  your  component  leak  probleme.  Write  for  complete  detaila  of  automatic 
RADIFLO  testing  equipment.  Manu/acturera  with  limited  production  volume  wilt  be  intereated 
in  RADIFLO  TESTISG  SERVICE  — now  available  at  low  cost  on  the  east  and  weat  cooata. 


Rotating  "sotallito  tracker"  it  featured  in 
mechanical  toy  line 


cessity  for  every  well-equipped 
marshalling  yard  in  toyland. 

Although  toymakers  will  sell 
more  than  $li  million  worth  of 
merchandise  this  year,  a  number 
of  firms  are  not  pleased  with  the 
seasonal  aspect  of  their  operations. 
( Biggest  volume  of  sales  is  between 
Thanksgiving  and  Christmas.) 

Two  electric  train  makers  are 
turning  to  other  areas  to  supple¬ 
ment  their  off-season  activities.  One 
firm  will  start  producing  automo¬ 
tive  switches,  while  the  other  plans 
to  begin  producing  remote  tuners 
for  tv  sets. 


SYLVANIA  ELECTRIC  PRODUCTS,  INC. 
GENERAL  ELECTRIC  COMPANY 
Syracuse,  N.Y.  and  Waynesboro,  Va. 
BULOVA  WATCH  COMPANY 
HUGHES  AIRCRAFT  COMPANY 
Tucson,  Ariz.  and  Middletown,  Pa. 
WESTERN  ELECTRIC  COMPANY 
ELGIN  NATIONAL  WATCH  COMPANY 
NIPPON  ELECTRIC  COMPANY 


AMERICAN  NUCLEAR  DIVISION 
9459  WEST  JEFFERSON  BOULEVARD,  CULVER  CITY,  CALIFORNIA 


TYPE 

AVC.  DC 
CURRENT 

NORMAL 
MAX.  TEMP. 

MAX. 

FORWARD  DROP 

MAX. 

REVERXE  CURRENT 

1N1191A 

22A 

50V 

150°C 

1.2V  at  60  amps. 

5.0  MA 

1N1192A 

22A 

100V 

150X 

1.2V  at  60  amps. 

5.0  MA 

1N1193A 

22A 

150V 

150°C 

1.2V  at  60  amps. 

5.0  MA 

1N1194A 

22A. 

200V 

150°C 

1.2V  at  60  amps. 

5.0  MA 

1N11S3A 

40A 

50V 

150°C 

1.1V  at  100  amps. 

5.0  MA 

1N11S4A 

40A 

100V 

150°C 

1.1V  at  100  amps. 

5.0  MA 

1N1185A 

40A 

150V 

150°C 

1.1V  at  100  amps. 

5.0  MA 

1N1186A 

40A 

200V 

150°C 

1.1V  at  100  amps. 

5.0  MA 

at  ISO*  C  caaa  tamaar- 
aturt  aod  ratad  PIV 

For  full  Information  and  applications  assistance,  contact  your  Delco  Radio  representative. 


Newark,  New  Jersey 
1180  Raymond  Boulevard 
Teh  Mitchell  2-6165 


Chicago,  Illinois 
5750  West  51st  Street 
Tell  Portsmouth  7-3500 


Santo  Monica,  Californio 
726  Santo  Monica  Boulevard 
Teh  Exbrook  3-1465 


DELCO 

EPENDABiLITV 


Division  of  General  Motors  •  Kokomo,  Indiana 
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Libya  Network 
Expands  Fast 

Dedication  ceremony  marks  latest  equip¬ 
ment  addition  as  growing  system  spreads 
radio  and  telephone  facilities  in  kingdom 


Modern  antonno  ttrweturoe  riio  abovo  comol  trails  In  tarroin 
un<han9«d  tinco  biblkol  days 


The  Christmas  season  in  Libya 
this  year  is  being  marked  by  plans 
for  the  dedication  of  new  studio  fa¬ 
cilities  in  the  year-old  broadcasting 
system  of  this  North  African  king¬ 
dom. 

To  date,  some  $8  million  has  been 
spent  for  electronic  equipment  and 
associated  structures.  About  $li 
million  remains  to  be  spent  from 
the  original  funds. 

Serving  Cities 

December  24,  significant  to  most 
of  the  Western  world,  is  important 
to  Libyans  as  their  Independence 
Day.  Because  of  this,  proposed  dedi¬ 
cation  ceremonies  may  find  the 
royal  family  participating. 

The  Libyan  system  is  being  ex- 
p.inded  under  a  contract  signed  in 
1957  with  the  International  Cooper¬ 
ation  Administration.  In  two  years 
the  network  has  grown  to  provide 
facilities  for  both  telephone  and 
radio  broadcasting  for  most  of  the 
coastal  cities  and  some  inland  lo¬ 
cations. 

A  number  of  communication 
channels  are  reserved  for  the  Trip¬ 
oli  radio  station  which  uses  them  to 
send  programs  to  other  cities  for 
rebroadcast,  and  to  receive  program 
signals  from  other  locations. 

The  other  channels  are  used  for 
telephone  communications.  These 
are  carried  by  direct  wire  within 
the  towns  and  cities  and  are  also 
relayed  by  radio  for  intercity  traffic. 

The  system  is  being  worked  on 
by  Page  Communications  Engi¬ 
neers,  Inc.,  a  subsidiary  of  North¬ 
rop  Corp.,  in  a  joint  venture  with 


Hermes  Electronics  Co.  (formerly 
Hycon  Eastern),  Cambridge,  Mass. 

The  Libyan  network  uses  cable, 
wire  and  line-of-sight  microwave, 
as  well  as  troposcatter  stations,  to 
link  the  cities  between  Benghazi 
and  Tripoli.  Now  under  construc¬ 
tion  are  similar  facilities  for  inter¬ 
connecting  circuits  with  El  Garin 
and  El  Beda. 

System  designers  say  the  net¬ 
work  is  notable  in  that  it  .ses  tan¬ 
dem  troposcatter  links  with  reflec¬ 
tors  back  to  back  as  in  conventional 
radio-relay  systems.  These  tropo 
facilities  join  the  ends  of  the  line- 
of-sight  microwave  links.  Over¬ 
water  tropo  links  join  Misurata  to 
Sirte  (a  distance  of  120  miles)  and 
Sirte  to  Benghazi  (a  distance  of  220 
miles). 

The  kingdom  of  Libya,  which  be¬ 
came  independent  only  eight  years 
ago,  inherited  a  communications 
system  that  was  ravaged  by  war. 

Broadcast  Facilities 

Now — under  direction  of  the 
Ministry  of  Communications  of 
Libya — the  ICA  and  the  two  Ameri¬ 
can  firms  working  in  the  area  have 
furnished  operational  facilities  for 
telephone  service  linking  the  coastal 
towns  with  Tripoli  and  Benghazi. 

This  equipment,  which  includes 
buildings  and  towers,  has  been 
functioning  since  May,  1959. 

There  are  now  21  telephone  chan¬ 
nels  between  Tripoli  and  Misurata 
and  12  voice  channels  from  Misu¬ 
rata  to  Benghazi.  Three  broadcast 
channels  are  reserved  for  a  wide¬ 
band  link  between  the  broadcast 


studios  at  Tripoli  and  Benghazi. 

In  addition,  a  24-voice  channel 
microwave  system  linking  Idria 
airport  with  Tripoli  has  also  been 
completed. 

The  system  will  eventually  extend 
throughout  Libya  from  the  Tuni¬ 
sian  border  to  the  United  Arab  Re¬ 
public.  To  insure  adequate  person¬ 
nel,  on-the-job  training  is  being 
given  to  Libyans.  Provisions  have 
also  been  made  to  furnish  test  and 
maintenance  programs. 

Funds  have  been  provided  by  ICA 
through  the  United  States  Mission 
to  Libya  for  training,  expansion 
and  all  other  aspects  of  system  op¬ 
eration. 

Plans  for  the  coming  year  are  to 
double  the  present  3,500  telephone 
lines  now  in  u.se  and  to  install  an 
additional  3,500  central  office  lines. 
Rehabilitation  of  the  Outside  plant 
facilities  in  Tripoli  is  also  sched¬ 
uled. 

A  future  demand  of  15,000  lines 
for  this  city  is  foreseen. 

The  Ministry  also  plans  to  expand 
small  local  exchanges  in  a  number 
of  towns.  Appropriations  from  the 
Libyan  government  are  being  added 
to  ICA  funds.  It’s  expected  that 
work  will  carry  through  January, 
1961. 

Engineers  are  finding  frequent 
reminders  of  the  region’s  historical 
past.  In  one  city,  Cussabat,  is  a 
cistern  built  by  the  Romans  when 
they  first  fortified  the  area. 

Today  it  is  serving  the  peaceful 
purpose  of  supplying  water  for  per- 
.sonnel  and  equipment  of  tJie  Cus¬ 
sabat  relay  station. 
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NEW  SPRAGUE 
MODEl  500 
INTERFERENCE 
LOCATOR/ 


PORTABLE,  VERSA^TILE 
UNIT  PINPOINTS  SOURCE 
OF  INTERFERENCE 


This  improved  instrument  is  a 
compact,  rugged  and  highly 
sensitive  interference  locator— 
with  the  widest  frequency 
range  of  any  standard  avail¬ 
able  unit. 

New  improvements  in  Model 
500  include;  greatly  increased 
sensitivity,  meter  indications 
proportional  to  carrier 
strength,  transistorized  power 
supply.  Engineered  and  de¬ 
signed  for  practical,  easy-to- 
operate  field  use,  it  is  the  ideal 
instrument  for  rapid  pinpoint¬ 
ing  of  interference  sources  by 
electric  utility  linemen  and  in¬ 
dustrial  trouble  shooters. 
Model  500  tunes  across  the 
entire  standard  and  FM  broad¬ 
cast,  shortwave,  and  VHF-TV 
spectrums  from  540  Kc  to  216 
Me.  For  full  details  send  for 
brcKhure  IL-102. 


SPRAGUE  ELECTRIC  COMPANY 

35  MARSHALL  ST.  •  NORTH  ADAMS.  MASS. 
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Leasing  Market  Continues 

U.  S.  companies  are  now  renting  $45-$50  million 
of  electronic  gear.  Big  reason:  cut  capital  outlay 


Christmas  parcels  moving  through 
the  St.  Paul,  Minn.,  Union  Depot 
this  year  were  processed  by  a 
$l-million  electronic  system  requir¬ 
ing  no  capital  outlay  by  depot 
owners. 

This  saving  in  capital  expendi¬ 
ture  was  made  possible  by  the  grow¬ 
ing  practice  of  leasing  equipment. 
Nationwide  Leasing  Co.,  Chicago, 
which  negotiated  leasing  of  the 
Stewart-Warner  sorting  system  to 
the  depot,  estimates  $45-$50  million 
of  electronic  equipment  is  now  on 
lease  in  the  U.  S. 

The  electronics  industry  itself 
now  rents  about  8  percent  of  leased 
equipment  being  used  in  the  coun¬ 
try.  In  dollars  this  percentage 
comes  to  about  $24  million  and  in¬ 
cludes  such  items  as  office  furniture, 
air-conditioners,  etc. 

A  prime  factor  in  the  rising  in¬ 
terest  in  leasing  is  that  it  allows 
equipment  to  be  had  without  ex¬ 
penditure  of  capital  funds. 


•  A  company  wanting  equipment 
contacts  a  leasing  firm  and  de¬ 
scribes  the  item  and  supplier.  (The 
applicant,  incidentally,  must  give 
evidence  of  financial  soundness.) 

•  The  leasing  agreement  is  drawn 
up,  and  the  leasing  firm  obtains  the 
equipment,  plant,  land  or  whatever 
else  is  required. 

Usually  Long-Term 

Leasing  of  this  type  is  usually 
long-term.  Periods  range  from 
three  to  10  years.  Most  leases  fall 
in  the  three-to-five  year  category 
with  renewal  options  available.  Cost 
of  the  equipment  lease  is  based  on 
the  price  of  the  item  plus  leasing 
charges. 

Lessees  may  buy  the  equipment 
they  are  leasing,  but  usually  don’t. 
Exercise  of  a  purchase  option  can 
be  construed  by  the  Internal  Rev¬ 
enue  department  as  converting  a 
leasing  agreement  into  a  condi¬ 
tional  sales  contract.  In  such  case. 


Mobile  Computer  'Flies'  B-58 


Computar  on  whaaU  (lowar  right)  makat  750  tattt  of  lha  B-58's  control  tystam  in  90 
minutas.  Without  tha  "go"  or  "no  go"  aquipmant,  ipot  tatting  takas  two  days.  Unit,  built 
by  Eclipta-Pionaar  div.  of  Bandix,  simulotas  oil  command  signals  to  tho  Hustlar  autopilot 
from  tha  air  data  computer,  accelerometers,  gyros,  radio  navigation  gear  and  other  oir- 
anvironmantol  and  direction  references 
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Gains 

leasing  charges  cannot  be  deducted 
from  taxes. 

A  true  lease  is  deductible  as  an 
operating  expense.  Hence  equip¬ 
ment  leased  for  a  given  period  may 
be  written  off  for  tax  purposes  dur¬ 
ing  that  time. 

As  a  sales  tool,  electronics  man¬ 
ufacturers  are  finding  the  leasing 
agreement  advantageous  from  sev¬ 
eral  points  of  view.  Lease  plans 
broaden  the  number  of  customers 
for  such  specialized  items  as  instru¬ 
ments  and  computers.  Companies 
which  feel  they  can’t  afford  to  buy 
will  often  lease  without  hesitation. 

The  defense  nature  of  much  of 
today’s  electronics  activity  is  an¬ 
other  factor  in  favor  of  leasing. 
A  company  in  defense  work  can  use 
equipment  for  a  contract  without 
risking  capital  in  case  of  cancella¬ 
tion.  Interest  on  equipment  pur¬ 
chased  in  connection  with  a  military 
contract  may  not  be  charged  to  the 
contract.  Equipment  rental  costs, 
however,  may  be. 

Brisk  Business 

Major  leasing  companies  expect 
to  do  business  totaling  about  $100- 
million  this  year.  Nationwide  Leas¬ 
ing  reports  a  brisk  trade  in  com¬ 
puter  systems  leased  to  industrial 
processors. 

One  example  is  a  major  oil  pro¬ 
ducer  which  leases  one  of  the 
largest  analog  computer  facilities 
operated  by  a  private  company. 

United  States  Leasing  Corp.,  San 
Francisco,  says  electronics  manu¬ 
facturers  are  leasing  more  than  25 
percent  of  the  equipment  now  on  its 
books.  This  firm  currently  handles 
about  $10  million  worth  of  equip¬ 
ment  on  lease  to  our  industry. 

The  largest  single  leaser,  accord¬ 
ing  to  C.  B.  Stone,  USLC  board 
chairman,  is  Thompson  Ramo  Wool¬ 
dridge  with  more  than  $3-million 
worth  of  leased  gear  in  use. 

President  P.  D.  Booth,  Jr.,  of  the 
Booth  Leasing  Corp.,  San  Fran¬ 
cisco,  estimates  that  about  15  per¬ 
cent  ($3  to  $4  million)  of  his  com¬ 
pany’s  volume  is  conducted  with 
electronics  companies.  Booth  re¬ 
ports  a  brisk  business  in  oscillo¬ 
scopes,  instruments  and  other  elec¬ 
tronic  equipment. 
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Miniature 

Pulse  Transformers 


Sprague  miniature  pulse  transform¬ 
ers  are  ideally  suited  for  applica¬ 
tion  in  low-power,  high-speed 
computer  circui.  /  where  pulse  i 
signals  may  range  up  from  20  milli¬ 
microseconds  and  wider  in  dura¬ 
tion,  at  repetition  rates  as  high  as 
10  megacycles,  with  pulse  levels 
ranging  from  fractions  of  a  volt  to 
several  hundred  volts.  : 

Typical  circuits  utilizing  Sprague  I 
Pulse  Transformers  include  pulse 
I  amplifiers  (for  current  or  voltage  ! 
step-up,  impedance  matching,  de¬ 
coupling,  pulse  inversion  and  push- 
pull  operation);  pulse  shaping  and  j 
dijjerentiating;  blocking  oscillators  \ 
(in  regenerative  circuits  of  the  | 
!  triggered  and  self-triggered  type);  | 
general  transistor  circuits.  j 

Choose  from  Sprague’s  wide  va- 
I  riety  of  mounting  styles,  shapes  and  j 
j  encasements . . .  for  conventional  or 
printed  wiring  board  assembly. 

Write  for  the  complete  series  of 
engineering  bulletins  to  Technical 
Literature  Section,  Sprague  Electric 
Company,  3  5  Marshall  Street,  North 
Adams,  Massachusetts. 
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HIGHSPEED 

HIGH-GAIN 

2N393 

MICRO-ALLOY 

TRANSISTORS* 

for  modern 
computer  circuitry 

Sprague  2N393  Micro-Alloy 
Transistors  combine  high  gain 
with  excellent  high  frequency 
response  to  meet  demands  of 
high-speed  computer  switching 
applications  in  the  megacycle 
range.  Low  saturation  resistance, 
low  hole  storage,  and  exception¬ 
ally  good  life  characteristics  make 
these  micra-alloy  transistors  top 
performers  in  computer  circuits 
as  well  as  in  general  high  fre¬ 
quency  applications. 

Made  by  electrochemical  man¬ 
ufacturing  techniques,  Sprague 
Micro-Alloy  Transistors  are  uni¬ 
formly  reliable  and  very  reason¬ 
ably  priced. 

For  complete  engineering  data 
sheets  on  the  types  in  which  you 
are  interested,  write  to  Technical 
Literature  Section,  Sprague 
Electric  Campany,  35  Marshall 
St.,  North  Adams,  Massachusetts. 
*Sprague  Micro-Alloy  Transistors 
are  fully  licensed  under  Philco 
patents.  All  Sprague  and  Philco 
transistors  having  the  same 
type  numbers  are  fully  Inter¬ 
changeable. 


SPROGUE' 

THE  MARK  OF  RELIABILITY 
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.  Ucinite  Electrical  Assemblies  ' 
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STAMPED  CIRCUITS 


"Printed  circuitry"  by  a'jtomp-  , 
ing  process  free  of  electrolytic 
contiomination.  Injection  and 
thermoset  molded  housings 
simplify  miniaturization  of  intri¬ 
cate  packages  and  permit  com¬ 
plete  flexibility  of  basic  row 
materials. 


•■PK"  MOLDED  SWITCH 

Single  wafer  rotary  switches  in 
rugged,  j  molded  construction. 
Economical,  durable.  Single 
pole,  two  or  three  position  types 
available. 


M  PRINTED  CIRCUIT 

Y  test  jacks 

For  per.manent  assembly  to  ptd. 
circuit  bds.  Accessible  to  std. 
.080  probes  without  adaptors. 
Gold-over-silver  berylco  con- 
tacts.-i_,  .  color  coded,  nylon 
bodies.  ^ 


PRINTED  CIRCUIT 

->  CONNECTORS 


Unique  torsion-bor  contacts, 
provide  consistent  performance 
unoffected  by  repeated  in¬ 
sertions  of  maximi)m  and  mini¬ 
mum  tolerance  boards.  Avail¬ 
able  in  various  multiples  of 
contacts. 


AIRCRAFT  SNAP 


SWITCHES 


Precision,  momentory  contact, 
push-button  types  n^ode  to 
MS25089i  Small  and  depend- 
otile,,  H  ermeticolly  sealed  and 
other  special  versions  ore 
available. 


TEST  JACKS 


Ucinite  $  quality  jack  for  .080 
probes.  Beryllium  copper  con¬ 
tacts.  Nylon  insulation  in  colors. 
Metol  shell  for  firm,  depend¬ 
able  mounting.  MS16108  types 
available. 


VIBRATION  ISOLATORS 


Equifiex  (1:1  ratio)  metal  mounts 
ensure  long  life,  fit  small  spaces; 
can^be  used  in,^any  direction. 
A  range  of  sizes,  cup  or  plate 
mountings. 


With  years  of  specialized  experience  in  the 
electronics  field  and  complete  facilities  for 
the  volume  production  of  small  metal  stamp¬ 
ings  as  Well  as  the  assembly  of  metal  to  plastic 
and  ceramic  components,  Ucinite  is  fully 
equipped  to  supplv  ou  with  special  electrical 


parts  and  assemblies  . .  .  designed,  assem* 
bled,  wired  and  marked  to  your  specifications. 
*  ♦  ♦ 

For  complete  design,  engineering  and  pro¬ 
duction  service,  call  your  nearest  Ucinite 
field  engineer. 


AIRCRAFT 

COMMUNICATION 
PLUGS  AND  JACKS 


4-conductor  Jype  mode  to  rigid 
Mil.  Spect  .  .  .  U92A  U  Jock 
;  .  .  U93A  U  Plug  .  ...  U94A  U 
\  Switch-Jack  combination. 


BANANA  PINS 


Four  sizes  of  plugs  with  one- 
piece  beryllium-copper  springs. 
Adaptable  mounting  ends  in 
threaded,  staking  or  solder  lug 
types.  Mating  jocks  also  avail¬ 
able. 


^  SPECIAL  ASSEMBLIES 

Stamped  circuits,  molded  hous¬ 
ings,  special  contacts  custom- 
designed  in  a  complete  package 
to  fit  the  application. 


Manufactured  by 

The  VCINITE  COMPANY 

Division  of  United-Carr  Fastener  Corporation,  Newtonville,  Mass. 


ACADEMICALLY  SPEAKING 


New  Research  Grants  Made 

Research  in  electronics  at  the  liquids  in  the  counter  will  produce 
academic  level  seems  likely  to  main-  two  colors  when  collisions  take 
tain  the  same  brisk  1969  pace  dur-  place.  Appropriate  filtering  would 
ing  the  coming  year.  Here  are  some  then  allow  the  two  sources  to  be 
signs:  detected  and  counted. 

•  New  York  University  College  •Stanford  University  reports  a 
of  Engineering  reports  total  re-  new  $200,000  grant  from  the  Ford 
search  expenditures  during  the  Foundation  to  finance  increased 
past  academic  year  rose  from  $2,-  emphasis  on  educating  engineer- 
990,000  in  1958  to  a  new  high  of  ing  teachers  with  Ph.D.’s.  Aim  of 
$3,300,000.  This  re.search  was  car-  the  program  will  be  to  get  as  many 
ried  out  by  477  faculty  members,  highly  qualified  people  as  possible 
full-time  research  engineers  and  into  engineering  faculties  in  the 
scientists  as  well  as  graduate  stu-  next  five  years,  according  to  J,  H. 
dents.  Among  sponsors  of  research  Pettit,  dean  of  the  School  of  Engi- 
programs  are  the  National  Acad-  neering.  Half  the  funds  will  be 
emy  of  Science,  the  National  used  for  predoctoral  fellowships 
Science  Foundation,  Sperry  Gyro-  and  tuition  loans. 

scope,  military  agencies  of  the 

federal  government  and  municipal  •  Iowa  State  University,  in  a 
agencies.  joint  announcement  with  the  Asso¬ 

ciation  of  Maximum  Service  Tele- 

•  University  of  Arizona’s  Nu-  casters,  says  the  university 
merical  Analysis  Laboratory  an-  Engineering  Experiment  Station 
nounces  development  of  a  three-  will  begin  a  one-year  study  of  uhf 
ton  “computercade”.  This  mobile  wave  propagation.  The  project  will 
unit  is  now  ready  to  take  to  the  also  make  a  study  of  the  extent 
road  to  visit  schools  throughout  and  .severity  of  adjacent  channel 
the  state  to  stimulate  interest  in  interference  in  tv  broadcasting, 
mathematics  and  science.  The  Both  projects  will  be  supervised 
exhibit  makes  it  possible  for  stu-  by  Dr.  VV.  L.  Hughes. 

dents  to  observe  the  inner 

workings  of  modern  electronic  •  University  of  California  re¬ 
computers.  searchers  at  the  U.  Cal.  Electronics 

Research  Laboratory  are  working 

•  Case  Institute’s  Dr.  Frederick  on  a  novel  method  for  focusing  a 
Reines  proposed  a  new  type  of  low-density  plasma  column  by  hav- 
scintillation  counter  at  last  ing  the  fields  of  an  axisymetric 
month’s  fall  meeting  of  the  Amer-  traveling  wave  propagating  along 
ican  Physical  Society  at  the  In-  the  axis  of  the  column.  The  U.  C. 
.stitute.  His  approach  attempts  to  team  says  others  have  made  simi- 
distinguish  between  the  normal  lar  experiments,  but  the  use  of 
gamma  radiations  present  in  the  slow  wave  circuits  has  not  been 
earth’s  environment  and  the  many  reported  on  by  any  other  research 
fewer  beta  radiations  involved  in  groups. 

studies  of  very  .small  amounts  of 

radioactivity.  Such  a  detection  •  Rutgers  University  reports 

.scheme  may  make  possible  further  that  during  fiscal  1958-59  its 
studies  of  the  free  neutrino.  Bureau  of  Engineering  conducted 

Feasibility  of  the  new  counter  is  36  projects  representing  an  invest- 
now  being  inve.stigated.  The  sys-  ment  by  government  and  industry 
tern  will  take  advantage  of  the  fact  of  more  than  $300,000.  The  figure 
that  gamma  rays  lose  energy  in  does  not  include  administrative 
collisions  occuring  over  relatively  costs  or  thesis  work.  A  highlight 
wide  spaces,  while  beta  radiations  in  the  bureau’s  year  was  the  open- 
do  this  in  a  limited  region.  It  is  ing  of  a  microwave  electronics 
believed  that  using  two  different  laboratory. 


Cushions 
Insulates  &  ^ 
Deadens  Sound 


Utilized  by 

Manufacturers  and  Users 

of  Electronic  Equipment,  Systems,  Com¬ 
ponent  Parts,  Accessories,  in  alt  fields  — 
Military  (including  missiles  program)  — 
Industrial  —  Entertainment  —  Home, 


SELF-ADHERING 
PLASTIC  FOAM  MATERIAL 

Solves  production  problems. 
Improves  product  performance. 

TESAMOLL  Foam  Stik  tape  is  a  highly 
flexible,  resilient,  extremely  light  weight 
plastic  foam  material.  Backed  by  an 
aggressive,  quick-sticking  adhesive.  Pro¬ 
tected  by  a  poly  vinyl  chloride  liner  which 
can  easily  be  peeled  off  as  Tesamoll 
Foam  Stik  Tape  is  applied. 

Adheres  instantly  and  firm-  ^ 

ly  on  contact  by  gentle  ^  v 
finger  pressure  to  metal,  / 
wood,  glass,  plastic,  etc.  i 

(some  textiles).  No  mois- 
tening,  no  mess.  No  waste  V,  / 

of  time  or  material.  Cuts  \(V  V)/ 
with  snip  of  scissors. 

IN  CONVENIENT  ROLLS 

Thickness:  v**,  Vs",  Va” 

Widths;  Vx"  to  18V^". 


I J  Other  sizes  on  request. 

[  ~  Standard  colors;  White,  Grey,  Black. 

B  Characteristics:  Uniform  texture.  Chemi¬ 
cal  stability.  Excellent  compressability. 
Low  compression  set.  High  thermal  insu¬ 
lating  efficiency.  High  cc-efficient  of  fric¬ 
tion.  Electrostatically  negative.  Neutral 
pH  factor.  Odorless.  Weight  Vi  that  of 
-  foam  rubber.  Unaffected  by  water,  grease, 
lubricants,  most  chemicals.  (}oes  not  rot 
>  Proof  against  fungus,  mildew,  insects. 


Complimentary  Bookie 

Gives  complete  technical  data; 
present  applications  in  elec-lfr-x 
tronics,  engineering,  chemistry, !' 
aviation;  present  uses  in  com-  ^  j 
mercial  products.  ' 


UNITED  MINERAL  t  CHEMICAL  CORF.  Dept  E-912 
16  Hudson  Street.  New  York  13,  N.  Y. 

Send  me  BOOKLET.  FREE  SAMPLES,  and  full 
information  on  TESAMOLL  FOAMSTICK  Tape 

Name  . Title 


U.  S.  Agents 

UNITED  MINERAL  t  CHEMICAL  CORP. 

16  Hudson  Street.  N.Y.  13,  Tel:  BEekman  3-tl70 
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ntOOUCriON  run -5  pieces 


MEETINGS  AHEAD 


Jan.  -11-13:  Reliability  &  Quality  Con¬ 
trol,  National  S3nnposium,  ASQC, 
IRE,  EIA,  AIEE,  Statler  Hotel, 
Washin^on,  D.  C. 

I 

Jan.  31-Feb.  5:  Comparison  of  Control 
Computers,  Winter  General  Meet¬ 
ing,  AIEE,  New  York  City. 

Feb.  1-4 :  Instrument- Automation 

Conf.  and  Exhibit,  ISA,  Sam  Hous¬ 
ton  Coliseum,  Houston,  Texas. 

Feb.  3-5:  Military  Electronics,  Winter 
Convention,  Biltmore  Hotel,  Los  An¬ 
geles. 

Feb.  10-12:  Solid-State  Circuits  Conf., 
AIEE,  IRE,  Univ.  of  Penn.,  Phila¬ 
delphia. 

Feb.  11-13:  Electronic  Representa¬ 
tives  Assoc.,  Annual  Convention, 
Drake  Hotel,  Chicago. 

Feb.  16-18:  Nondestructive  Testing  of 
Aircraft  &  Missile  Components, 
Southwest  Research  Institute,  Hil¬ 
ton  Hotel,  San  Antonio,  Texas. 

Mar.  21-24:  Institute  of  Radio  Engi¬ 
neers,  National  Convention,  Coli¬ 
seum  &  Waldorf-Astoria  Hotel, 
New  York  City. 

Apr.  4-7:  Nuclear  Congress,  EJC, 
PGNS  of  IRE,  New  York  Coliseum, 
New  York  City. 

Apr.  18-19:  Automatic  Techniques, 
Annual  Conf.,  ASME,  IRE,  AIEE, 
Cleveland-Sheraton  Hotel,  Cleve¬ 
land,  O. 

Apr.  19-21:  Active  Networks  &  Feed¬ 
back  Systems,  International  Sym¬ 
posium,  Department  of  Defense 
Research  Agencies,  IRE,  Engineer¬ 
ing  Societies  Bldg.,  New  York 
City. 

Apr.  20-22:  Southwestern  IRE  Conf. 
&  Electronics  Show,  PGME  of  IRE, 
Shamrock  Hilton  Hotel,  Houston, 
Texas. 

May  3-5:  Western  Joint  Computer 
Conf.,  Jack  Tar  Hotel,  San  Fran¬ 
cisco. 

Aug.  23-26:  Western  Electronic  Show 
and  Convention,  WESCON,  Ambas¬ 
sador  Hotel  &  Memorial  Sports 
Arena,  Los  Angeles. 
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There’s  more  news  in  ON  the 
MARKET,  PLANTS  and  PEO¬ 
PLE  and  other  departments  be¬ 
ginning  on  p  62. 


the  STRIPPIT 

FABRICATOR 


For  shori  or  pilot  runs— model  shop  and  experimental  work— no 
other  single  machine  can  match  the  production  capabilities  and 
profit  potential  of  the  Strippit  Fabricator. 

RUNCHis— any  round  or  shaped  hole  up  to  3^*  diameter  in  sheet  material 
—  up  to  mild  steel. 

NOTCHU— 90*  comers  —  rectangular,  radii,  vee  and  special  shape  edge 
notches  —  up  to  capacity  in  mild  steel. 

NIBBLES  —  straight  line  or  contour  shearing  up  to  a  38*  diameter  circle, 
at  165  strokes  per  minute,  Vti”  mild  steel. 

ACCURATE,  QUICK-SET  GAUGING— a  unique,  multiple-stop  system  permits  exact 
positioning  of  the  work  to  any  layout  specifications  in  seconds 
instead  of  minutes. 

QUICK-CHANGE  PUNCHES  AND  DIES— changed  from  one  size  to  another  in  less 
than  20  seconds  —  within  easy  reach  in  labeled,  built-in  file 
drawers. 

EASY  CONVERSION  —  to  a  production  punching  unit  by  adding  the  Strippit 
Duplicator  for  high  speed  production  of  hundreds  of  pieces  — 
and  the  Dupl-O-^ope  to  punch  Duplicator  templates  from  a 
drawing,  layout  or  sample  part. 

WRITE  TODAY  — for  Catalog  10  A  A  and  an  actual  demonstration  right  at  your  own  plant 
of  the  capabilities  of  this  high-profit  fabrication  system,  by  a 
Strippit  Mobile  Demonstration  Unit. 


STRIPPIT 


WALES  w  I  rvir  r  ■  I  INC- 

228  Buell  Road  •  Akron,  New  York  ' 

In  Canada:  Strippit  Tool  &  Machine  Company,  Brampton,  Ontario 
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PRODUCTION  TIME  PER  PIECE  -  2.8  minutes 


WORK  PIECE  —  Electronic  Chassis  — 

23  holes  —  5  sizes  — 

4  difierent  shapes  —  4  corner  notches 


IN  FKXIBIE  shafts 


DRIVE  AND  CONTROL  IDEAS 
FOR  ENGINEERS 


Tips  on  better 

designing 

with 

flexible  shafts 


w 


% 


COUPLINQ 

JUitamaat  and  vibration  problams  ara  soivtd  by 
an  S.  S.  White  flexible  shaft  on  this  railroad 
brake  controller.  The  device  detects  wheel  slip¬ 
page  during  braking,  by  means  of  rotary  switches 
on  each  axle  that  detect  changes  in  relative  move¬ 
ment  between  pairs  of  wheels  on  the  truck  If 
damaging  slip  occurs,  the  device  releases  brake 
pressure  until  slippage  stops.  A  flexible  shaft 
is  fitted  to  the  axle  and  drives  the  rotor  in  the 
switch,  eliminating  alignment  problems  and  pre¬ 
venting  excessive  axle  vibration  from  reKhing  the 
sensitive  device. 


standard  S.  S.  White  flexible 
shafts  are  available  "off  the  shelf,"  #  . 
making  many  savings  possible. 

Write  far  bellttia  saoi. 

USEFUL  DATA  ON  SELECTION  and  APPLICATION! 

S.  S.  White  also  offers  engineering  service 
and  comprehensive  selection  of  flexible  shaft 
sizes  and  types  to  meet  special  requirements. 

Write  far  belletln  saoi. 
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REMOTE  CONTROL 


Reliable  synchronization  at  high  tempera¬ 
ture  is  made  possible  by  S.  S.  White  flex- 
ibie  shafts  on  this  actuator  system  for 
jet  afterburner  nozzles.  The  job  assigned 
the  shafts  was  to  synchronize  the  system 
to  permit  multipoint  installation  and 
smooth,  even  application  of  power  ...  at 
ambient  temperatures  up  to  650F!  To  see 
how  flexible  shafts  simplify  design,  pic¬ 
ture  doing  this  with  solid  shafts,  gearing, 
umversals,  and  other  paraphernalia,  around 
a  360°  bend  .  .  .  and  then  imagine  in¬ 
stalling  it! 


POWER  DRIVE 


Running  cool  at  45,000  rpm!  The 
S.  S.  White  flexible  shaft  on  this 
grinder-miller  permits  the  use  of 
carbide  and  diamond  tools  at  speeds 
that  were  previously  unknown  to  hand 
tools.  The  flexible  shaft  drives  the 
handpiece  from  a  Vx-hp  motor 
suspended  over  the  table  at  speeds  . 
up  45,000  rpm,  without  overheating  and 
without  vibration.  A  good  point  for 
designers  to  note  is  that  in  many  cases, 
the  higher  the  speed  of  a  flexible 
shaft,  the  better  the  performance. 


S.  S.  WHITE  INDUSTRIAL  DIVISION  (D^>t.  E) 
10  East  40th  Street,  New  York  16,  N.  Y. 


PZT-4  'VOLUME  IIN.3 


...with  CLEVITE-"BRUSH”  materials,  shapes 
and  engineering  consultation! 

He’s  done  it  with  PZT-4  .  .  .  you  can  too!  PZT-4  will  give  you  same 
power  at  14th  the  volume!  Its  driving  sensitivity  (d33)  is  twice  that  of 
barium  titanate— can  be  driven  with  twice  the  AC  field— even  at  high 
temperatures  (Curie  point  over  3(X)®C.)  —  has  superior  temperature 
stability  too!  Yet  PZT-4  is  just  one  Clevite-‘'Bru8h”  material . .  . 

We  also  supply  other  desirable  "PZT”  compositions,  two  versions  of 
barium  titanate  (Ceramic  "A”  &  Rochelle  Salt,  ADP,  Lithium 

Sulphate — you  name  it.  All  can  be  fabricated  in  standard  or  custom 
designs — discs,  plates,  tubes,  rods  or  bowls. 

Add  to  this  variety  of  elements,  the  helpful  experience  of  Clevite 
engineers  in  increasing  reliability  and  efficiency  for  applications  ranging 
from  fuses  for  detonators  to  mixing  paint  by  ultrasonics. 

Whatever  your  transducer  need — Clevite  is  equipped  to  fill  it  from 
engineering  through  manufacturing.  WRITE  FOR  COMPLETE 
TECHNICAL  DATA  ON  CLEVITE -"BRUSH”  TRANSDUCER 
ELEMENTS — or  get  in  touch  with  a  Clevite  field  engineer.  You 
can’t  afford  not  to! 


CLEVITE  ELECTRONIC  COMPONENTS 
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CERAMIC  /.  F.  FILTERS.  MAGNETIC  TAPE  ANUS 
DRUM  RECORDING  HEADS,  TRANSDUCERS 
'Ing  offle**  In  Nawark,  Chicago  and  Uoa  Angalaa. 
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FIG.  I— Fiva-inch  bombardmant  inducad  conductivity  tuba  utat  dual  affactt  torgat  for  talactiva  oratura 


Improved  storage  and  display  devices,  code  translation  with  photo- 
conductive-electroluminescent  elements,  low-noise  and  solid-state  de¬ 
vices  rate  high  interest  at  1959  Electron  Devices  Meeting 

By  MICHAEL  F.  WOLFF,  A.^^Histant  Kditor 


Electron  device  technology  keeps  advancing  both 
in  new  devices  and  in  improvements  to  existing  ones. 
Researchers  have  developed  more  versatile  storage 
and  display  devices,  and  smaller  cathode-ray  tubes. 
New  design  techniques  are  leading  to  improved  per¬ 
formance  from  traveling  wave  tubes,  parametric  am¬ 
plifiers  and  secondary  emission  multiplier  tubes. 

SELECTIVE  ERASURE  TUBE— A  direct-view, 
halftone  storage  tube  capable  of  selective  erasure 
and  nonstorage  writing  has  been  developed  at  Hughes 
Research  Laboratories'.  Operation  of  the  new  tube, 
shown  in  Fig.  1,  is  based  on  a  storage  target  that 
exhibits  dual  charging  phenomena. 

Selection  of  the  charging  effect,  and  therefore  the 
charging  direction,  is  determined  by  incident  beam 
energy.  At  lower  beam  energies  the  secondary  emis¬ 
sion  effect  prevails  and  the  storage  surface  is  charged 
positively,  allowing  the  tube  to  write.  At  higher 


beam  energies,  the  bombardment  induced  conduc¬ 
tivity  effect  predominates  and  the  storage  surface 
is  charged  toward  the  backplate  negative  potential. 
In  this  mode  the  tube  is  capable  of  selective  era¬ 
sure;  that  is,  it  can  rapidly  erase  one  or  more 
of  the  smallest  written  elements  rather  than  having 
to  erase  the  entire  storage  target. 

At  an  intermediate  beam  energy  the  two  effects 
cancel.  When  this  happens  the  cathode-ray  infor¬ 
mation  can  be  presented  on  the  viewing  screen  with¬ 
out  disturbing  the  written  or  erased  area  of  the 
storage  target. 

ELECTROLUMINESCENCE  —  Electroluminescent 
(EL)  panels  continue  to  receive  attention  for  their 
usefulness  as  storage  and  display  devices  (Elec¬ 
tronics,  p  44,  July  10,  1959).  Several  electronic 
systems  have  been  devised  at  Sylvania  Research 
Laboratories  for  gaining  access  to  crossed-grid  EL 
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simple,  compact  panel  array  consisting  of  these  ele¬ 
ments  in  polycrystalline  layers  has  been  constructed 
in  approximately  the  area  of  the  displayed  character. 

A  digital-to-display  code  translator  consists  of  a 
10  parallel  strip  EL  array  which  lies  across  a  seven 
parallel  strip  array  of  PC  cells.  Translator  logic  is 
obtained  by  light-masking  the  PC  strips  from  the 
EL  strips  at  the  appropriate  cross  points.  The  same 
device  can  be  used  to  translate  other  codes  by  increas¬ 
ing  the  number  of  strips. 

One  drawback  to  this  technique  is  the  relatively 
slow  switching  speed  of  a  logic  element — lO’s  of  milli¬ 
seconds  to  go  from  ON  to  off.  However,  because 
logic  is  processed  in  parallel,  element  switching  tinhe 
is  the  total  memory  access  time. 


FIG.  2— FrafarMitial  octat*  to  El  ponolt  it  obtoinod  with  mogno- 
tron  boom  twitching  tubot  (MBST) 


REFLECTED-BEAM  KINESCOPE— In  both  cath¬ 
ode-ray  storage  and  conventional  tubes  the  trend 
toward  reducing  size  and  weight  is  continuing.  For 
some  tubes  this  is  being  accomplished  by  replacing 
as  much  of  the  magnetic  focus  and  deflection  equip¬ 
ment  as  possible  with  electrostatic  components.  An 
example  of  a  new  approach  is  provided  by  RCA’s 
reflected-beam  kinescope\ 

The  reflected-beam  kinescope  displays  its  images 
on  a  screen  21  inches  in  diameter  with  a  tube  struc¬ 
ture  10  inches  long.  An  effective  deflection  angle  of 
nearly  180  degrees  is  obtained  with  deflection  power 
equivalent  to  that  used  in  conventional  90-degree 
kinescopes. 

The  reflected-beam  tube  is  axially  symmetric.  Its 
spherically-curved  face  is  in  tandem  with  a  similarly- 
curved  phosphor  screen.  The  screen  has  an  array  of 
fine  holes  through  which  the  electron  beam  passes 
after  leaving  the  gun.  The  beam  is  reflected  back 
to  this  convex  surface  by  a  transparent  conductive 
coating  on  the  concave  side  of  the  tube  face. 


FIG.  3— S«qu«ntial  scan  lyttam  UMi  beam  twitching  tubnt  to  scon 
a  5  tq  in.,  100  X  100  ponal  at  20  fromat  a  taconil 


panels*.  Crossed-grid  panels  have  a  continuous  layer 
of  glass-imbedded  EL  phosphor  overlaid  with  an 
impedance-matched  nonlinear  resistive  layer.  This 
layer  reduces  the  cross-light  effect  which  results 
from  half-voltage  excitation  on  the  coordinate  lines. 
Contrast  ratios  of  10,000  to  1  have  been  obtained 
with  these  panels. 

Both  preferential  access  and  sequential  scanning 
have  been  obtained  using  magnetron  beam  switching 
tubes  as  the  basic  switching  and  modulating  ele¬ 
ments.  Figure  2  shows  the  X  channel  of  a  .system 
for  gaining  direct  access  to  any  desired  element  in  a 
10  X  10  panel.  The  Y  channel  is  identical.  The 
multivibrator  triggers  the  pulse  generators  which 
sample  the  varying  d-c  inputs  and  convert  them  to 
r-f  bursts.  The  r-f  gates  then  drive  the  beam  switch¬ 
ing  tubes,  setting  them  to  the  desired  position.  After 
the  screen  position  is  selected,  it  is  kept  excited  with 
an  a-c  drive  signal  so  that  the  selected  element  will 
glow. 

Figure  3  shows  a  fast,  sequential,  single-pulse 
system  with  an  excitation  rate  of  10  microseconds 
an  element. 
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LOGIC  ELEMENTS — Photoconductive-electrolumi- 
nescent  (PC-EL)  elements  are  being  used  at  Syl- 
vania  for  code  translation  in  display  systems  with 
segmented  EL  panels”.  Although  diodes  and  mechan¬ 
ical  switches  have  been  used  for  translating  digital 
data  to  the  segment-display  code,  size  and  cost  ad¬ 
vantages  are  claimed  for  PC-EL  logic  elements.  A 
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FIG.  4— Low  pump  power,  220-mc  parametric  amplifier  does  not 
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LOW-NOISE  DEVICES— An  example  of  the  low- 
noise  devices  currently  under  development  is  a  C-band 
traveling-wave  tube  with  a  20-db  gain  and  a  noise 
figure  in  the  4.5-db  range".  The  Bell  Laboratories 
device  tracks  in  gain  to  ±  0.2  db  over  10-percent 
bandwidth  and  trades  in  phase  to  ±  2  degrees  over 
the  same  bandwidth. 

The  tube  has  a  hollow  electron  beam  and  uses  per¬ 
manent  magnet  focusing  in  which  a  peaked  mag¬ 
netic  field  is  produced  at  the  cathode. 


Although  the  tube  has  the  advantages  of  low  de¬ 
flection  power,  shortness  and  good  detail  contrast, 
its  brightness  is  one-fourth  that  of  present  black- 
and-white  tv  display  tubes.  Also,  its  resolution  is 
somewhat  lower. 


PARAMETRIC  AMPLIFIER-A  220-mc  parametric 
amplifier  requiring  only  0.06  milliwatt  of  pump  power 
has  been  developed  at  Motorola  under  an  Air  Force 
contnact.'  Because  of  its  low  pump  power  require¬ 
ments,  the  amplifier  can  be  used  with  a  transistorized 
pump,  permitting  the  design  of  an  ail  solid-state  uhf 
receiver. 

The  amplifier  consists  of  two  resonant  coaxial  lines 
interconnected  at  the  high  impedance  ends  by  a 
varactor  diode,  as  shown  in  Fig.  4.  Variable  capaci¬ 
tors  at  these  ends  provide  the  tuning.  One  cavity 
is  resonant  at  both  the  220-mc  signal  frequency  and 
the  700-mc  pump  frequency  while  the  other  cavity  is 
resonant  at  the  480-mc  difference  frequency.  Dual 
resonance  in  one  cavity  permits  impedance  matching 
at  the  pump  frequency — an  important  factor  in  mini¬ 
mizing  the  pump  power.  The  amplifier  has  a  single¬ 
channel  noise  figure  of  approximately  2  db,  a  gain 
of  13  db  and  a  400-kc  bandwidth. 
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TRAVELING-WAVE  PARAMPS— Gains  of  20  to  30 
db  have  been  obtained  at  Hughes  with  the  S-band 
traveling  wave  parametric  amplifier  shown  in  Fig.  5*. 
The  rectangular  cavities  are  inductively  coupled 
through  irises  which  may  be  exchanged  to  vary  pass- 
band  size  and  characteristics.  The  pump  originates 
in  a  C-band  klystron  and  is  supported  by  a  second 
circuit  capacitively  coupled  to  each  signal  cavity. 

Gains  of  greater  than  20  db  have  been  obtained  by 
using  nonreciprocal-loss  ferrite  elements  in  the  irises 
between  the  cavities.  Gains  of  10  db  have  been 
achieved  over  10  percent  bandwidth.  The  amplifier 
has  a  theoretical  double-channel  noise  temperature  of 
80  K  due  to  insertion  loss  in  the  diodes. 
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MULTIPLIER  TUBE — A  grid-controlled  secondary- 
emission  electron  multiplier  tube  capable  of  raising 
a  20-30  milliampere  input  to  a  5-ampere  output 
pulse  has  been  constructed  at  the  Naval  Research 
Laboratory’.  The  output  can  be  delivered  into  a  load 
impedance  of  100  ohms.  Rise  and  transit  time 
are  less  than  10  and  20  millimicroseconds,  respec¬ 
tively.  The  tube  can  provide  a  positive  output  pulse 
with  a  positive  grid  input. 

As  shown  in  Fig.  6,  the  tube  consists  of  a  series 
of  concentric  cylinders.  The  controlled  emitter  source 
is  the  grid  and  cathode  of  a  6AG7  pentode.  There 
are  four  louvered  dynodes  outside  the  last  grid,  with 
the  first  dynode  serving  as  the  missing  pentode  plate. 
A  relatively  large  number  of  louvers  keeps  current 
density  low  and  reduces  space  charge  effects. 

The  positive  output  pulse  is  taken  from  dynode  5 
while  a  negative  output  can  be  taken  from  the  screen- 
mesh  collector.  A  high  current  output  is  obtained 
because  while  the  concentric  design  allows  the  emis¬ 
sion  area  to  increase  with  radius,  the  current  density 
remains  the  same. 


FIG.  5— SignoMdlar  circuit  of  trovoKng  wovo  peromp  hot  four 
roctongulor  covitiot  controlly  loadod  by  vorkiblo  copocitanco  diodo* 
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FIG.  6— Socondory  omittion  muHiplior  tubo  ho*  troiiKonductanco  of 
600,000  lumhot.  Tubo  i«  tuitod  to  coaxial  input  and  output 
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How  Analog  Networks  Solve 


Specially  designed  analog  computer  offers  an  effective  means  of  predicting 
thermal  behavior  and  cooling  load  of  dwellings.  Concept  is  based  on  thermal 
circuits  that  represent  unit  areas  of  the  physical  structure 


Residential  structures  are  com¬ 
plex  thermal  systems  whose 
dynamic  behavior  is  difficult  to  pre¬ 
dict  accurately.  An  analog  com¬ 
puter  offers  an  effective  means  of 
predicting  their  thermal  behavior, 
consequently  the  cooling  loads  of 
dwelling  structures.  Previous  use  of 
analog  computers  to  analyze  the 
thermal  behavior  of  dwellings  has 
been  limited  to  studies  of  special  en¬ 
closures'"^  and  to  the  use  of  a 
general  purpose  analog  computer  as 
a  tool  in  predicting  residential  cool¬ 
ing  loads®.  The  Westinghouse  An¬ 
alog  Recording  Air  Conditioning 
Computer,  known  as  the  WARAC, 
is  the  first  computer  known  to  have 
been  developed  specifically  for  the 
determination  of  residential  air 
conditioning  loads. 

The  computers’  theory  of  opera¬ 
tion  is  based  on  the  u.se  of  the  ther¬ 
mal  circuit  technique,  the  well- 
known  analog  between  electrical 
and  thermal  systems,  and  the  unit- 
area  method  of  analog  representa¬ 
tion.  A  thermal  circuit  is  a  simple 


A  typical  record  obtained  from  the  computer.  Chart  shows  the  daily  variation  of  indoor 
and  outdoor  temperatures  under  the  particular  conditions  of  the  tests.  Any  of  the  test 
conditions  may  be  altered  and  the  new  results  obtained  in  less  than  a  minute 


picture  of  the  thermal  system. 

Previously,  analog  networks  were 
used  to  represent  the  entire  struc¬ 
tural  element  (wall,  roof,  etc.).  The 
values  of  the  network  components 
were  determined  by  the  area  and 
construction  of  the  element.  This, 
in  many  instances,  resulted  in  large 
impractical  component  values. 

The  unit  area  method  of  analog 
repre.sentation  along  with  the 
.scale  system  used  (see  editorial 
box)  offers  the  advantages  over 
other  methods  of  analog  representa¬ 
tion  of  flexibility  and  practical  com¬ 
ponent  values.  The  unit  area 
method  uses  analog  networks  which 
represent  a  section  of  unit  area  of 
the  structural  element. 


plifiers.  These  amplifiers  convert 
60-cps  signals  into  currents  which 
are  directly  proportional  to  the  net 
solar  radiation  in  Btu/hr/ft* 
striking  each  of  the  walls  and  roof 
of  a  house.  These  currents  flow  into 
the  outside  surface  terminals  of  the 
wall  and  roof  analog  networks. 

At  this  point  the  currents  divide, 
the  largest  percentage  of  each  cur¬ 
rent  returning  to  the  outdoor  air 
bus  through  an  outdoor  air  film  re¬ 
sistor,  Ro.  The  value  of  R„  is  equal 
to  the  effective  resistance  of  heat 
transmitted  by  conduction,  convec¬ 
tion  and  radiation  from  the  exposed 
surface  to  the  outdoor  air  and  sur¬ 
roundings.  The  voltage  drop  across 
R„  represents  the  rise  in  surface 
temperature  above  the  outdoor  air 
temperature. 

Voltage  difference,  analogous  to 
the  temperature  differences  created 
across  the  exposed  walls  and  roof 
by  warm  outdoor  air  and  solar 
radiation,  cj  'ises  currents  to  flow 
through  the  analog  networks.  Each 
current  has  a  magnitude  equal  to 
the  rate  of  heat  flow  through  each 
structural  element.  The  current 
varies  as  a  function  of  temperature 
differences  and  construction. 

Current  in  each  analog  network 
flows  through  an  equivalent  inside 


Currents  and  Heat  Units 

The  computer  behaves  electric¬ 
ally  as  the  thermal  behavior  of  the 
house  under  study.  As  shown  in 
Fig.  2,  a  varying  d-c  voltage,  To^, 
is  generated  within  the  function 
generator  and  fed  through  an  am¬ 
plifier,  O,  to  the  outdoor  air  bus. 
The  amplifier  serves  as  a  low  im¬ 
pedance  source  in  simulating  the 
outdoor  air  as  a  heat  source  or  sink. 

Solar  radiation  signals,  Irr  and 
Itii,  are  derived  from  the  function 
generator  and  fed  to  radiation  am¬ 


THE  FRONT  COVER-Ovorall  viow  of  iho 
analog  computor.  Tho  loft  hand  cabinol 
contains  tho  powor  tupplios,  tho  output 
rocordor  and  two  rows  of  ompliflors.  Tho 
contor  cabinot  hat  tho  plug  board  for  tho 
analog  notworki,  tho  motors  for  rooding 
tomporoturos  and  hoot  flow,  and  storago 
spaco  for  tporo  notworks.  Tho  right-hand 
cabinot  contains  two  rows  of  omplifiort 
and  tho  rodiotion  function  gonorotor 
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Air-Conditioning  Problems 


By  W.  L.  WRIGHT  and  C.  A.  BOOKER, 

New  Products  E^gineerinK  Dept.,  Westlnghouse  Electric  Corporation,  Cheawick,  Pennsylvania 


air  film  resistor,  R„  into  an  area 
amplifier.  A,  where  it  is  multiplied 
by  the  area  of  the  represented  ele¬ 
ment.  Resultant  currents  represent 
the  total  heat  gains  through  the 
structural  elements  of  the  dwelling. 

Amplifier  Outputs 

Windows  are  considered  as  walls 
in  simulating  heat  transfer  by  con¬ 
duction.  Transmitted  solar  radia¬ 
tion  signals  are  derived  from  the 
function  generator  and  fed  into  the 
glass  radiation  amplifier,  C.  The 
amplifier  outputs  are  equal  to  the 
net  solar  radiation  transmitted  per 
sq  ft  of  glass.  These  currents  are 
fed  directly  into  the  glass  area  am¬ 
plifiers  where  they  are  multiplied 
by  the  glass  areas  within  the  walls 
of  the  house. 

The  four  total  transmitted  radia¬ 
tion  currents  are  added  and  flow 
into  an  inverse  area  amplifier  where 
the  sum  is  divided  by  a  factor  equal 
to  the  area  of  the  represented  floor. 
Amplifier  output  is  fed  into  the  top 
surface  terminal  of  the  floor  analog. 
Most  of  this  current  flows  through 
the  floor-inside-air  resistor  into  the 
floor  area  amplifier  where  it  is  mul¬ 
tiplied  by  a  factor  equal  to  the  area 
of  the  floor.  The  resultant  current 
represents  the  net  floor  heat  gain. 
The  remaining  current  flows  into 
and  through  the  floor  analog  net¬ 
work. 

Heat  from  transmission  gains, 
transmitted  solar  radiation,  ventila¬ 
tion  and  internal  loads  is  stored  in 
the  walls,  internal  partitions  and 
air  mass  within  the  house.  This  is 
represented  in  the  computer  by  the 
storage  of  charge  on  the  capacitors 
of  the  structural  element  analog 
networks  and  the  inside  air  thermal 
storage  amplifier. 

Storage  of  heat  results  in  rising 
internal  temperatures  as  indicated 
by  the  rising  voltages  appearing  at 
the  inside  terminals  of  the  analog 
networks.  When  the  temperature 
of  the  inside  air,  Tt*,  as  repre- 


DETERMINING  THERMAL  BEHAVIOR  OF  DWELLINGS 


An  analog  computer,  developed  spe¬ 
cifically  for  determining  residentiol  air 
conditioning  loads  is  bosed  on  the 
use  of  a  thermal  circuit.  This  repre¬ 
sentation  of  a  typical  wall  construction. 
Fig.  1A,  is  illustrated  in  Fig.  IB.  This 
analogy  between  a  thermal  and  an 
electrical  system  uses  analog  networks 
which  represent  a  section  of  unit  area 
of  the  structural  elements.  Current  flow 
through  the  analog  network  is  equiva¬ 
lent  to  the  average  unit  area  heat 
flow  through  the  structrual  element. 
The  voltages  appearing  at  the  terminals 


of  the  network  are  equivalent  to  the 
average  temperatures,  T,.  and  T,„  of 
the  structural  element  surfaces. 

The  current  flow  through  each  struc¬ 
tural  element  analog  network  is  mul¬ 
tiplied  by  a  factor  numerically  equal 
to  the  area  of  the  element  of  on  area 
amplifier.  The  resultant  current  rep¬ 
resents  the  total  transmiuion  heat  gain 
or  heat  flow  through  the  structural 
element. 

Use  of  the  unit  area  method,  mode 
possible  by  the  development  of  the 
area  amplifier,  has  in  turn  made  it  pos¬ 
sible  to  use  a  simple  building  block 
technique  in  constructing  an  electrical 
analog  of  a  house.  This  building  block 
technique  is  discussed  in  this  article. 

The  heat  saurces  and  sinks  simulated 
within  the  computer  ore  the  sun,  out¬ 
door  air,  the  earth,  appliances  and 
people.  Outdoor  air  temperature  and 
solar  radiation  falling  on  the  four 
walls  and  roof  of  the  house  are  simu¬ 
lated  by  a  special  function  generator. 
Simulation  of  earth  or  ground  tempera¬ 
tures  and  internal  loads  such  as 
appliances  and  people  is  accomplished 
within  the  computer  by  potentiometer 
networks. 

(B) 


FIG.  1— Typical  wall  unit  (A)  and  its  thermal  circuit  representation  (B) 

ANALOG  AND  THERMAL  QUANTITIES 


iThe  unit  area  method  used  to  analyze  thermal  behavior  of  dwelling 
uses  a  scale  system  which  numerically  equates  the  dimensions  of  each  system. 


Quantity 

Time . 

Capacitance . 

Resistance . 

Potential . 

Energy  Transfer  Rate 


Thermal  Unit 
1  hour 
btu  deg  F 
IF/btu  hr 
Deg  F 
1  btu /hr 


Electrical  Unit 
1  second 
1  microfarad 
1  megohm 
volt 

1  microamp 
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FIG.  2— Block  diagram  of  computar  utod  fo  datarmin*  air>conditioning  capacity 


sented  by  the  voltage  appearing  at 
the  terminal  of  the  inside  air  ana¬ 
log,  reaches  the  ON  temperature 
setting  of  the  thermostat,  the  air 
conditioner  is  turned  on. 

The  inside  air  temperature  ana¬ 
log  voltage  begins  to  drop  as  the  air 
conditioner  analog  removes  heat 
from  the  capacitors  of  the  house 
analog  system.  Current  flow 
through  the  air  conditioner  analog 
represents  the  instantaneous  rate 
of  heat  removal  or  capacity  of  the 
air  conditioner.  The  air  conditioner 
analog  continues  to  remove  heat 
from  the  analog  system  until  the 
inside  air  temperature  analog  volt¬ 
age  has  dropped  to  the  off  setting 
of  the  thermostat  and  the  unit  is 
turned  oflf.  An  analog  temperature 
cycle  of  the  inside  air  is  completed 
when  the  inside  air  temperature 
analog  voltage  again  reaches  the  on 
setting  of  the  thermostat  analog. 

Radiation  and  Area  Amplifiers 

The  radiation  amplifier.  Fig.  3A, 
is  a  two-stage,  push-pull  circuit 
with  negative  current  feedback  :flol- 
lowed  by  diodes  for  d-c  output. 
These  amplifiers  supply  500  d-c 
into  a  voltage  up  to  100  v  d-c.  Full 
output  is  obtained  with  a  5  v  rms 
input. 

A  dummy  load  with  a  polarity  op¬ 
posite  to  the  active  load  balances 
the  secondary  load  on  the  trans¬ 
former  output  and  obtains  satis¬ 
factory  feedback. 


The  area  amplifier  used  depends 
upon  the  individual  application. 
F'igure  3B  is  a  schematic  of  the 
circuit  used  for  the  walls.  This  cir¬ 
cuit  maintains  the  two  grids  of  V, 
at  the  same  voltage  and  keeps  the 
voltage  drops  across  o  and  R.. 
the  same.  The  voltage  drop  across 
a  R,  is  /,.  a  R,;  therefore,  the  cur¬ 
rent  through  Ri  will  be  /,  =  a  (/,« 
R,/Ri)  and  the  output  current  will 
be  /„,  =  I  IK  -f-  /j  =  Iin  [1  ■+•  a  Ri/ 
RA. 

The  circuit  produces  an  output 
current  which  is  a  multiple  of  the 
input  current  dependent  only  upon 
the  value  of  R„  R..,  and  the  setting  a. 
Furthermore  the  magnitude  of  the 
multiplier  is  linearly  dependent 
upon  a. 

Stage  V,  amplifies  the  difference 
in  potential  between  its  two  grids. 
The  amplified  difference  is  fed  to 
V,  by  resistive  coupling  where  it  is 
amplified.  A  balance  potentiometer 
in  the  coupling  network  between  F, 
and  V,  adjusts  the  circuit  for  zero 
output  current  at  zero  input  cur¬ 
rent.  Right  plate  of  F,  is  driven  by 
left  plate  of  F,  through  the  triode 
section  of  F„  used  as  a  cathode  fol¬ 
lower.  This  results  in  an  increase 
in  gain  of  V,  when  feeding  a  single- 
ended  output.  The  pentode  section 
of  F,  is  connected  in  a  circuit  sim¬ 
ilar  to  a  cathode  follower  except 
that  the  screen  grid  is  driven  by  the 
triode  section  to  increase  effective 
gain.  The  control  grid  is  con¬ 


nected  through  a  resistive  divider 
to  the  screen  grid.  The  multi¬ 
plier  can  be  adjusted  to  any  value 
from  1  to  1,000  and  may  be  read 
directly  from  the  dial  of  ten-turn 
potentiometer  R,.  The  voltage  at 
the  output  terminal  may  have  any 
value  between  0  and  -|-50  v  d-c.  For 
any  given  multiplier,  the  output 
current  will  remain  within  ±0.25 
percent  ±5  /^a  over  the  range  of 
voltages  and  for  output  currents 
between  —1  to  +10  ma. 

Several  versions  of  this  circuit 
used  in  the  computer  provide  multi¬ 
pliers  up  to  3,000  and  voltages  up 
to  100.  A  6CL6  as  the  output  stage 
provides  nominal  currents  up  to  30 
ma. 

Outputs  of  the  area  amplifiers  are 
fed  to  an  inside  air  bus  which  is 
connected  to  circuits  that  represent 
the  thermal  storage  of  the  air,  the 
air  conditioner  and  thermostat.  In¬ 
ternal  heat  gains  are  also  fed  to  the 
same  point.  For  the  circuit  repre¬ 
senting  air  thermal  storage,  a  ca¬ 
pacitance  continuously  variable  up 
to  about  1,000  Ilf  is  required. 

Air  Thermal  Storage 

To  avoid  the  voltage  drop  in  the 
current  measuring  resistor  two 
circuits  similar  to  the  area  ampli¬ 
fiers  are  used.  Fig.  4.  One  circuit 
provides  the  current,  and  the  other 
establishes  the  voltage. 

Tubes,  F„  and  F„  invert  the  volt¬ 
age  drop  across  Ri  with  respect  to 
the  input  voltage.  Since  R,  and  R, 
have  the  same  voltage  drop  across 
them,  the  grids  of  F,  being  at  the 
same  potential,  the  currents  will  be 
inversely  proportional  to  the  re¬ 
sistances  : 

Ij_  ^  Ri 

/,  R,  ■ 

The  voltage  at  terminal  B  is  the 
same  as  at  terminal  A  and  the  cur¬ 
rents  are  related.  The  circuit  ap¬ 
pears  at  its  input  like  a  capacitor 
which  has  a  value 

C  =  r,  a  -p’  +  r, 

til 

With  the  values  shown,  the  appar¬ 
ent  capacitance  may  be  varied  from 
12  to  1,000  Ilf. 

The  balance  of  the  circuit  is  sim¬ 
ilar  to  the  area  amplifiers  except 
that  equal  and  rather  large  current 
capabilities  are  provided  for  both 
polarities  of  current.  Tubes  F,  and 
F,  are  the  usual  two-stage  ampli- 
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fier  with  V,  providing  the  bootstrap  turned  on  and  off  by  a  flip-flop 
and  also  phase  inversion.  The  out-  through  a  resistor-diode  network, 
put  stage  uses  three  6CL6’s  in  e.'\ch  It  takes  the  computer  24  seconds 
phase  of  a  single-ended,  push-pull  to  analyze  over  50  factors  that  will 
arrangement.  This  gives  a  circuit  affect  cooling  needs, 
with  a  90-ma  nominal  current  capa¬ 
bility  in  either  direction. 

The  6CL6  has  a  plate  dissipation 
rating  that  permits  30  ma  per  tube 
output.  High  gain  and  transcon¬ 
ductance  make  the  grid  swing  rela¬ 
tively  small  and  ease  bias  and  drive 
problems. 

Air  Conditioner 

The  air  conditioner  circuit,  Fig. 

5,  simulates  either  air  or  water- 
cooled  air  conditioners  with  capaci¬ 
ties  of  up  to  90,000  btu/hr.  The 
output  stage  uses  three  6CL6’s  in 
parallel  to  obtain  the  required  out¬ 
put  current,  and  the  feedback  cir¬ 
cuit  from  the  area  amplifler  is  a 
bridge. 

A  thermostat  circuit  controls  the 
air  conditioner  in  accordance  with 
the  indoor  temperature.  Front  panel 
controls  are  provided  for  the  turn¬ 
on  temperature  and  the  tempera¬ 
ture  differential.  The  circuit  is 
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How  to  predict  the  change  in  transistor  current  gain  with  nuclear  radiation. 
Nomographs  also  permit  finding  lifetime  and  tolerable  neutron  dosage  for 
different  transistor  types 


By  JOHN  R.  BIUNSKI  and  RICHARD  MERRILL,  Light  Military  Electronics  Dept.,  General  Electric  Co.,  Ithaca,  N.  T. 


Nuclear  radiation  effects  are 
becoming  important  in  de¬ 
sign  of  transistorized  airborne 
equipment  for  the  military.  Ob¬ 
taining  electronic  equipment  that 
can  survive  a  nearby  nuclear  burst 
is  now  being  considered.  With 
future  prospects  of  nuclear  air¬ 
craft,  equipment  must  also  be  able 
to  operate  for  a  long  time  near  re¬ 
actor  radiation. 

Radiation  Damage 

Of  the  semiconductor  properties 
affected  by  radiation,  change.s  in 
minority  carrier  lifetime  are  the 
predominant  cause  of  permanent 
damage  in  a  semiconductor  device 
(  Electronics,  p  55,  Nov.  27, 1959). 
Lifetime  is  relatively  .sensitive  to 
radiation,  decreasing  with  increas¬ 
ing  dose  because  of  the  introduction 
of  recombination  centers. 

Assuming  there  is  no  interaction 
between  the  original  recombination 
centers  and  those  introduced  by  the 
radiation,  and  that  surface  recom¬ 
bination  velocity  does  not  vary  ap¬ 
preciably  during  irradiation,  then 
the  minority  carrier  lifetime  during 
irradiation  may  be  expressed  as 


♦INVT) 


FIO.  2— Graph  ihowt  radiation  ratiilanc* 
improving  at  F...  incroatot 
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FIG.  1— Chang*  in  farms  of  Eq.  1  with 
nautron  flux  for  typical  transistor 

This  equation  will  hold  for  neutron, 
electron,  proton,  alpha  and  gamma 
radiation.  The  lifetime  damage 
constant,  K,  can  be  expressed  in 
other  parameters,  but  can  be  con¬ 
sidered  an  empirical  constant 
determined  experimentally  for  a 
particular  type  of  radiation.  Values 
of  K  for  a  fission  environment  are 
pre.sented  in  Table  II.'  These 
values  are  determined  primarily  by 
high  energy  neutrons. 

Effects  on  Transistors 

Radiation  produces  a  permanent 
decrease  in  current  gain,  /3,  along 
with  a  transient  change  in  the  leak¬ 
age  current,  /,..  From  first-order 
theory,  the  grounded-emitter  cur¬ 
rent  gain  for  a  pnp  transistor  can 
be  written  as 


♦INVT) 


FIG.  3— Graph  shows  chang*  in  ^  at  O 
function  of  nautron  dosoga 


A  similar  relationship  can  be  ob¬ 
tained  for  an  npn  transistor  by 
changing  subscripts  p  to  n  and  n  to 
p  throughout  Eq.  1. 

The  first  term  on  the  right-hand 
side  of  Eq.  1  is  the  surface  recom¬ 
bination  term,  the  second  is  the 
emitter  efficiency  term  and  the 
third  is  the  volume  recombination 
term.  Changes  in  these  terms  for  a 
typical  transistor  are  shown  in  Fig. 
1.  During  irradiation,  changes  in 
the  volume  recombination  term  are 
of  greatest  importance.  It  can  be 
assumed  that  a  transistor  will  fail 
as  a  result  of  changes  in  this  term 
before  the  changes  in  the  other 
terms  become  significant. 

The  effect  of  radiation  on  the  vol¬ 
ume  recombination  term  can  be 
attributed  to  permanent  changes  in 
the  minority  carrier  lifetime.  Mak¬ 
ing  use  of  the  relations 

=  I),r,  and  ^  ‘  ) 

the  volume  recombination  term  can 
be  written  as 

Equation  1  can  be  written  as 


FIG.  4 — Graph  thowt  variation  in  initial 
P  with  radiation  rasistance 
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Radiation  Environments 


♦  (  NEUTRONS /cm2) 


Table  I— Symbols 


Kroun<l(>d  ptnitU'r  current  gain 
$  after  irradiation 
0  b«‘fore  irradiation 
base  conductivity 
emitter  conductivity 
minority  carrier  lifetime 
T  efter  irradiation 
T  b«‘fore  irruliation 
integrati-d  neutron  flux  (nvt) 
area  of  emitter  junction 
effective  surface  recombination 
area  around  emitter 
diffusion  constant  for  holes 
alpha  cutoff  frequency 
leakage  current 
emitter  current 
lifetime  damage  constant 
diffusion  length  for  electrons  in 
the  emitter 

diffusion  length  for  holes  in  th« 
base 

surface  recombination  velocity 
bast'  width 


the  same  radiation  dose  at  which  /3 
begins  to  decrease.  The  product 
/9/,.  can  be  considered  as  remain¬ 
ing  constant,  with  /,.  increasing 
as  ^  decreases. 

The  change  in  /,.  is  attributed  to 
ionization  produced  by  gamma 
radiation.  Recombination  of  holes 
and  electrons  can  result  in  a  photo¬ 
voltage  across  a  junction  and  a  net 
increase  in  leakage  current.  The 
encapsulating  material  surround¬ 
ing  a  junction  may  have  some  in¬ 
fluence  on  the  magnitude  of  the  sur¬ 
face  effects. 

Leakage  current  may  also  be 
changed  because  of  bulk  damage  by 
neutrons.  Thus  for  radiation  con¬ 
sisting  of  both  fast  neutrons  and 
gamma  radiation,  permanent  dam¬ 
age  is  generally  observed  in 
even  though  the  transient  damage 
predominates. 


FIG-  5— Nomograph  for  obtaining  variation  ir  grounded  emitter  current  gain  of 
germanium  npn  and  pnp  trantittors  with  neutron  flux 


Although  Eqs.  (3)  and  (4)  were 
developed  for  a  pnp  transistor,  they 
apply  equally  well  to  an  npn  tran¬ 
sistor  if  the  proper  K  is  used. 

No  completely  satisfactory 
method  of  predicting  the  effect  of 
radiation  on  the  leakage  current  of 
a  transistor  is  known.  An  increase 
in  /„  is  observed  during  irradia¬ 
tion.  This  increase  is  transient, 
and  when  the  transistor  is  removed 
from  the  radiation,  the  /,.  may  de¬ 
cay  to  its  original  value  or  to  an 
intermediate  permanent  damage 
value.  In  a  fission  environment,  /.. 
begins  to  increase  at  approximately 


Under  radiation 


Substituting  this  expression  in  Eq. 
2a  gives 


Radiation  Resistance 

Equation  4  shows  the  change  in 
transistor  current  gain  as  a  func¬ 
tion  of  neutron  flux,  </>,  in  a  radia¬ 
tion  environment.  This  equation  is 
useful  since  it  is  given  in  known 
transistor  parameters  Equation  4 
can  be  rewritten  as 


Normalizing 


which  shows  that  the  maximuin 
neutron  flux  a  transistor  can  toler¬ 
ate,  for  a  given  allowable  change  in 
/3,  is  a  direct  function  of  and 
the  constant,  K,  of  the  recombina¬ 
tion  process.  The  is  dependent 
on  the  base  width:  the  narrower 
the  base  width,  the  less  recombi¬ 
nation  that  can  take  place  per  unit 
time,  and  the  transistor  is  that 
much  more  radiation  resistant, 
therefore,  a  higher  transistor 
will  be  more  radiation  resistant.  As 
shown  in  Fig.  2,  an  increase  in 
by  a  factor  of  100  increases  ^  by 


the  same  factor. 

The  lifetime  damage  constant, 
K,  depends  upon  the  type  of  ma¬ 
terial,  as  shown  by  Table  II.  The 
change  in  /8  as  a  function  of  neu¬ 
tron  dose  is  illustrated  in  Fig.  3 
for  various  types  of  transistor.  An 
appreciable  gain  in  radiation  toler¬ 
ance  can  be  achieved  by  using  ger¬ 
manium  transistors  rather  than 
silicon  transistors.  Germanium 
pnp  transistors  are  better  than  ger¬ 
manium  npn  ones.  The  difference 
between  silicon  npn  and  pnp  tran¬ 
sistors  is  slight. 


Fig.  4  shows  the  variation  of 
initial  with  radiation  resistance. 
The  smaller  the  the  larger  the 
neutron  flux  that  the  transistor  can 
tolerate.  The  most  radiation-re¬ 
sistant  transistors  are  germanium 
pnp  transistors  having  a  high 
and  low  p,. 


Nomographs 

The  nomographs  in  Fig.  5  and 
6  can  be  used  to  determine  the  pei 
centage  change  in  transistor 
grounded  emitter  current  gain  be¬ 
cause  of  a  certain  amount  of  neu¬ 
tron  flux.  These  nomographs  are 
based  on  Eq.  4. 

To  use  the  nomograph:  First, 
place  a  straight  edge  connecting  the 
value  of  /„.  and  /3,  of  the  transistor, 
noting  the  intersection  with  the 
pivot  line.  Next,  take  the  straight 
edge  and  make  a  connection  with 
the  pivot  line  intersection  point  and 
the  /3f//3,  value  found  tolerable. 
Read  on  the  scale  (npn  or  pnp  de¬ 
pending  on  type  transistor)  the 
neutron  dose  that  will  cause  the  re¬ 
duction  in  /3. 

As  an  example,  if  the  manufac¬ 
turer  of  a  silicon  npn  transistor 
specifies  an  =  10  me  and  = 
50,  and  if  the  design  tolerance  is 
/3,//3(  =  50  percent,  then  from  Fig. 
6,  <^  =  3.3  X  10“  neutrons/cm'". 

If  the  neutron  flux  rate  and  the 
tolerable  change  in  current  gain  are 
known,  then  Fig.  5  and  6  can  be 
used  to  compute  the  time  the  tran¬ 
sistor  will  operate  in  the  nuclear 
environment.  This  is  done  by  find¬ 
ing  <f),  as  described,  and  dividing 
this  value  by  the  neutron  flux. 


Table  II— Lifetime  Damage  Constant  for  Fast  Neutrons 


♦  (NEUTR0«S/cm2) 
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FIG.  6 — Nomogroph  for  obtaining  variation  in  grounded  omittor  current  gain  of 
silken  npn  and  pnp  tronmtort  with  neutron  flux 
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Transistor 

Material 

Type^ 

K  (nvt-sec) 

n-type  Ge 

pnp  Ge 

5.0  ±  2.0  X  10’ 

p-type  Ge 

npn  Ge 

2.4  ±  0.4  X  10’ 

ri-type  Si 

pnp  Si 

2.8  ±  0.8  X  10« 

p-type  Si 

npn  Si 

3.2  ±  1.1  X  10' 

Recording  Manometer 

Pressure  of  the  body's  vital  liquids  ore  measured  and  recorded  by  photoelec¬ 
tric  system.  Mercury  or  other  opaque  fluids  may  also  be  measured 


By  W.  E.  GILSON  and  H.  LUDWIG,  Medical  center  of  the  University  of  Wisconsin,  Madison.  Wis. 


FIG.  1— Serve  loop  mointaint  photocell  at  meniscus  level  of  Rquid.  Mechanical  linkage 
also  drives  recording  pen  stylus 


Biological  pressures  in  the 
blood,  bile  or  spinal  fluid  (those 
readily  measured  with  a  water  or 
mercury  manometer)  are  important 
in  medical  research,  diagnosis  and 
treatment.  Such  pressures  must 
frequently  be  observed  and  re¬ 
corded  over  long  periods  of  tim.e. 
The  instrument  to  be  described,  an 
improved  version  of  one  previously 
reported  by  one  of  the  authors*,  has 
the  advantage  that  there  is  no  zero 
drift  and  the  pen  deflection  is  di¬ 
rectly  in  millimeters  of  water.  The 
instrument  was  developed  for  a 
study  of  the  effect  of  drugs  on 
spinal  fluid  pressures*. 

Pressures  are  measured  by  a 
liquid-filled  glass-tube  manometer 
connected  by  surgical  tubing  to  the 
preparation.  A  movable  aluminum 
carriage  fits  over  the  manometer 
tube  and  holds  a  photocell.  The 
photocell  receives  light  through  the 
tube  from  a  fluorescent  lamp  on  the 
opposite  side.  The  photocell  is  made 
to  follow’  the  meniscus  of  the  liquid 
by  a  servomechanism  which  also 
drives  the  pen  as  shown  in  Fig.  1. 

Servo  loop 

The  resistance  of  cadmium-sul¬ 
phide  photocell  D,  decreases  with 
incident  light.  The  light  trans¬ 
mitted  to  the  cell  is  greater  when 
the  manometer  liquid  level  is  above 
the  cell  than  when  the  level  is  be¬ 
low'  it.  This  happens  because  the 
transparent  liquid  in  the  tube  forms 
a  cylindrical  lens  which  focuses 
light  along  a  line  2  mm  behind  the 
tube.  The  photocell  is  positioned 
2  mm  behind  the  tube.  Here  it  is 
most  responsive  to  the  change  in 
light  intensity  occurring  when  light 
crosses  the  meniscus  of  the  liquid. 


The  light  source,  manometer,  and 
photocell  are  enclo.sed  in  a  box  to 
shield  them  from  outside  light. 

The  photocell  resistance  forms 
one  leg  of  a  resistive  bridge.  Bridge 
balancing  potentiometer  R,  is  ad¬ 
justed  to  balance  the  bridge  when 
the  photocell  is  opposite  the  menis¬ 
cus.  A  rise  in  manometer  fluid  un¬ 
balances  the  bridge  and  presents  a 
60-cps  error  signal  to  the  amplifier. 
A  fall  in  pressure  unbalances  the 
bridge  in  an  opposite  sense,  thus  re¬ 
versing  the  phase  of  the  grid  signal. 
Parallel  resonant  circuit  (L,  and 
Cl)  in  series  with  the  plate  of  V, 
attenuate::  60-cps  harmonics.  Re¬ 
sistor  R,  supplies  direct  current 
to  the  control  winding  to  increase 
dynamic  damping  of  the  motor  and 
minimize  hunting.  The  motor  is 
coupled  through  a  gear  train,  pul¬ 
leys  and  bead  chain  to  the  photocell 
carriage.  The  fluorescent  lamp  ex¬ 
tends  beyond  the  length  of  the 
manometer.  The  upper  end  of  the 
lamp  is  covered  with  a  light  shield 
and  the  lower  end  is  reenforced  with 


a  reflector.  At  the  extremes  of 
photocell-carriage  travel,  this  ar¬ 
rangement  automatically  unbal¬ 
ances  the  bridge  in  the  proper  di¬ 
rection  to  keep  the  carriage  from 
hitting  the  stops.  The  manometer 
tube  bore  is  fine  enough  to  permit 
spinal  pressure  measurements  with¬ 
out  excessive  drain  on  spinal  fluid. 
The  tube  is  readily  removed  from 
the  photocell  carriage  for  cleaning 
and  sterilization. 

Instead  of  a  transparent  fluid,  an 
opaque  one  such  as  blood  or  mer¬ 
cury  may  be  used  if  the  connections 
to  the  main  winding  of  the  servo 
motor  are  reversed,  so  that  less  light 
drives  the  photocell  carriage  up  in¬ 
stead  of  down. 

The  authors  wish  to  acknowledge 
the  assistance  of  F.  J.  Schadauer 
and  A.  Breitzke  in  the  construction 
of  the  instrument. 

References 

( 1 )  W.  E.  OllHon.  Manometer  Recorder 
for  PhyHioloKlcai  Reaearrh.  Ei.BCTKONica, 
p  152,  Dec.  1954. 

(2)  M.  Javid.  Urea-New  Use  for  an  old 
Agent.  Reduction  of  Intracranial  and  In¬ 
traocular  PreHKure,  Tfie  Hurpical  Cllnicit 
of  Sorth  America,  p  907,  Aug.  1939. 


ELECTRONICS  •  DECEMBER  25,  1959 


41 


R-F  Cables  and  Connectors 


Tabu  I— Cross-index  and  Application  Data  for  Old  (Group  I)  and  New  (Group  II)  R-F  Cables 


1 

Char 

Imprid* 

fMam«»tr>ni  (inchaa) 
Inner  Over  Outer 

Over¬ 

all 

(nom) 

Max 
Oprr 
Volta 
RMH  1 

Attenuation 
<db/100  ft) 

Remarks 

(ohm)  1 

(nont) 

(nom) 

(mai) 

400  me 

S  kmc 

(I) 

Rr,-5»/ii 

SO  I 

0  051 

0  181 

0  260 

0  328 

3,000 

6  5 

ND* 

(ID 

RO  2t2/u 

SO  ' 

0  0556 

0  185 

0  265 

0  332 

3.000 

6  5 

24 

(1.  ID 

RfJ-6\/U 

75 

0  02R5 

0  185 

0  261 

0  332 

2,700 

6  5 

23 

(D 

R<;  8\'IJ 

S2 

0  0855 

0  285 

0  34 

0  405 

S  000 

6 

21  7 

(ID 

R<:-2it/u 

SO 

0  080 

0  2nry 

0  34 

0  405 

5  000 

5  5 

19 

(D 

R(;  uR/u 

so 

0  0855 

0  28 

0  355 

0  42 

5  000 

6  1 

21  8 

im|>roved  attonuation  and  corona  stability 

(ID 

Rd  214/U 

SO 

0  089 

0  285 

0  36 

0  42S 

5,000 

5  5 

19 

above  3.000  me. 

(D 

RO-IOA/1‘ 

52 

0  0855 

0  28r» 

0  34 

0  475« 

5,000 

6 

ND* 

armored  version  of  RG-RA/U 

(ID 

RO-2IS/IJ 

SO 

0  089 

0  285 

0  34 

0  475« 

5.000 

5  5 

19 

armored  vwaion  of  RG.213/U 

(I.  ID 

Rf;-I2A/U 

75 

0  0477 

0  285 

0  34 

0  475* 

5.000 

5  2 

18  5 

(I) 

R»;  n\/u 

74 

0  0477 

0  28 

0  355 

0  42 

5.000 

5  7 

ND* 

(ID 

Rr.-2i6/D 

75 

0  0477 

0  285 

0  36 

0  425 

5.000 

5  2 

18  5 

(D 

Rr..i4\/u 

52 

0  102 

0  37 

0  463 

0  545 

7,000 

4  3 

14 

(ID 

Rr.-:i7/u 

50 

0  106 

0  37 

0  463 

0  545 

7,000 

4  3 

14 

(D 

R7;-17A/U 

52 

0  188 

0  68 

0  76 

0  87 

11.000 

2  R 

11 

(ID 

R<;-2iRaj 

50 

0  195 

0  68 

0  76 

0  87 

11  000 

2  5 

11 

(D 

Rr.  I8A/II 

52 

0  188 

0  68 

0  76 

0  945< 

11,000 

2  8 

11 

armored  version  of  RG-17A/U 

(ID 

R<;  210/u 

50 

0  195 

0  68 

0  76 

0  945 

11  (>00 

2  5 

11 

,  armored  version  of  RG>218^ 

(D 

R(;  luA/U 

52 

0  2J> 

0  91 

0  GQ 

1  12 

14  000 

2  3 

7  5 

(ID 

R(;  220/U 

50 

0  26 

0  91 

0  OG 

1  12 

14  000 

2  3 

7  5 

(I) 

R(;-20\/U 

52 

0  25 

0  91 

0  GG 

1  12 

14.000 

2  3 

7  5 

armorer!  version  of  RG-IGA/U 

(ID 

Rr..22J/U 

50 

0  26 

0  91 

0  GG 

1  12 

14.000 

2  3 

7  5 

armored  verMoii  of  RG-221/n 

(D 

R(i  2I\/U 

53 

0  O^OR 

0  185 

0  264 

0  3.32 

7.000 

33 

33 

hifrh  Hiteniiation  cable 

(ID 

R<;-222/U 

SO 

0  1)556 

0  inri 

0  264 

0  332 

7,000 

90 

90 

(1.  ID 

Rr.-22n/u 

95 

0  0156* 

0  285 

0  355 

0  12 

10  S 

25 

5%  max  c«i|Miritun<'e  iinl>alanoe 

10^  max  transmission  unbalance 

(I) 

RO-'iSU/U 

53  5 

0  032 

0  116 

0  176 

0  206^ 

1  .  G(K) 

11  7 

40 

(ID 

R<:-223/U 

50 

0  035 

0  116 

0  176 

0  216- 

1.900 

II  7 

40 

(I.  ID 

Rr,-r,m:/u 

50 

0  0375' 

0  116 

0  15 

0  195 

1 .900 

14 

50 

(I.  H) 

R(;-5'fR/U 

75 

0  023 

0  146 

0  191 

0  242 

2.300 

G 

30 

(I.  ID 

R<;-li2A/U 

93 

0  0i53 

0  146 

0  191 

0  242 

8 

16 

Inia  than  1 .5  capar  stability 

(I) 

Rr,.74\/II 

52 

0  102 

0  37 

0  463 

0  545 

7,000 

4  3 

14 

armored  version  of  RG-I4AAJ 

(ID 

R<;  224/D 

50 

0  106 

0  37 

0  463 

0  545 

7.000 

4  3 

14 

armored  version  of  RG-217/U 

(I,  ID 

HC-RI  D 

50 

0  0625 

0  321 

0  3754 

0  375 

3.000 

5  5 

20 

for  extreme  hifdi  temp  apfilicationa 

(I.  ID 

Rr.-BSA/U 

75 

0  1045 

0  fi8 

0  76 

1  565< 

10.000 

2  8 

G 

for  burial  applications 

(D 

RD-R7\/U 

50 

0  096 

0  28 

0  355 

0  425 

5,000 

5 

14 

hiah  [lower  (Teflon)  version  of  RG-GB/U 

(ID 

R»;-22S/D 

SO 

0  0936 

0  285 

0  36 

0  43 

5.000 

5 

14 

hiab  power  (Teflon)  version  erf  RG-214/U 

(D 

R<;  'It  D 

50 

0  1125 

0  292 

0  38 

0  445 

7.000 

3  8 

13 

hiaH  [lower  (Teflon)  version  of  RG-14AAJ 

(ID 

RG  226/U 

SO 

0  127 

0  37 

0  44 

0  5 

7.000 

3  8 

14 

hiah  power  (Teflon)  version  of  RG-2I7AJ 

(D 

RG-I17/U 

so 

0  188 

0  62 

0  67 

0  73 

7.000 

2  3 

ND* 

hiah  power  cable 

(ID 

Rr,.211/U 

50 

0  19 

0  62 

0  67 

0  73 

7.000 

2  3 

10 

(I) 

RG-II8/U 

so 

0  188 

0  62 

0  67 

0  78 

7,000 

2  3 

ND* 

armored  version  of  RG-117/IJ 

(ID 

RG-228AI 

SO 

0.19 

0  62 

0  67 

0  78 

7,000 

2  3 

10 

armored  version  of  RG-211/U 

(D 

RO-l4.t/U 

50 

0  057 

0  185 

0  25 

0  325 

3,000 

6 

18 

hitch  |K>wer  (Teflon)  version  of  RG-SBAI 

(ID 

RG-I4.’I\/U 

50 

0  059 

0  185 

0  25 

0  325 

3,000 

6 

18 

hitch  power  (Teflon)  version  of  RO-212/D 

(ID 

R(;-I87AI 

75 

0  012 

0  06 

0  084 

0  11* 

1,200 

21 

ND* 

miniature  Teflon  cable 

(ID 

R(MM/U 

50 

0  02 

0  06 

0  081 

0  ll* 

1,200 

20 

ND* 

miniature  Teflon  cabin 

(ID 

R(J-195/U 

95 

0  012 

0  102 

0  124 

0  155* 

1.500 

1  17 

ND* 

miniature  Teflon  cairfa 

(ID 

R<J-I‘>«/U 

SO 

j  0  012 

0  034 

0  054 

0  08' 

1  1,000 

1  2G 

1 

ND* 

miniature  Teflon  cable 

1 

(a)  No  data  availabla  (b)  Each  Mnod  of  two^trand  conductor  (o)  Maxiniuai  (d)  Noaiiiial 
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for  Military  Applications 

By  MORTON  POMERANTZ, 

Switor  Project  Engineer,  U.  S.  Army  Slrnel  Reaearch  and  Development  Laboratory,  Fort  Monmouth,  N.  J. 


New  nomenclatures  have  recently  been  given  many 
r-f  cables  with  military  applications.  These  new  ca¬ 
bles  and  their  original  counterparts  are  incorporated 
in  the  latest  supplement  (Supplement  1C)  to  MIL- 
C-17B. 

The  changes  result  from  previous  action,  changing 
the  characteristic  impedance  of  JAN-C-17A  cables 
from  52  ohms  to  50  ohms.  Connectors  associated 
with  these  cables  were  already  rated  at  50  ohms. 
However,  the  inner  conductors  of  the  cables  were 
enlarged  and  in  many  cases  this  necessitated  modi¬ 
fications  in  the  connectors  to  make  them  electrically 
and  physically  compatible  with  the  50-ohm  cables. 

These  modifications  are  now  completed.  Except 
for  series  C  and  N  connectors  for  RG-217/U  cable, 
applicable  military  drawings  have  been  revised.  The 
two  exceptions  have  been  modified  at  USASRDL  and 
are  expected  to  be  coordinated  by  the  other  military 
services  soon.  Before  the  modifications  were  made, 
however,  the  52-ohm  cables  were  reinstated  in  MIL- 
C-17B  so  that  cables  would  be  available  for  the  un¬ 
modified  connectors.  The  new  nomenclature  was 
assigned  the  50-ohm  cables  to  distinguish  them  from 
52-ohm  cables. 

The  tabulations  presented  here  are  intended  to 
guide  systems  engineers  in  selecting  cable  and  fit¬ 
tings  and  by  providing  a  cross-index  resolve  any 
confusion  which  may  have  resulted  from  the  changes 
noted. 

The  tables  do  not  include  semirigid,  partial-air- 
dielectric  cables,  presently  being  considered  for  adop¬ 
tion  in  coordinated  military  specifications.  These 
are  generally  used  when  long  distances  between  parts 
of  a  system  would  result  in  prohibitive  attenuation 
if  solid  dielectric  cables  were  used.  Connectors  for 
these  cables  are  commercially  available. 

Table  I  compares  the  JAN-C-17A  cables  reinstated 
in  MIL-C-17B  (Group  I)  with  the  new  50-ohm  cables 
(Group  II).  For  cables  of  other  impedances,  only 
one  nomenclature  change  was  made  (RG-13A/U  to 
RG-216/U),  because  of  minor  dimensional  changes. 

Table  II  lists  fittings  and  connectors  for  the  Group 
II  cables.  Suffix  letters  in  the  connector  nomencla¬ 
ture  have  been  modified.  These  connectors  accommo¬ 
date  50-ohm  cable,  but  may  not  accommodate  52-ohm 
cable. 

The  miniature  Teflon  cables  are  not  included  as 
there  are  no  military  standard  connectors  for  them. 
Military  needs  are  being  filled  by  commercial  minia¬ 
ture  connectors. 

The  author  acknowledges  the  helpful  suggestions 
of  J.  P.  Agrios,  who  also  coordinated  much  of  the 


data  contained  in  Table  I. 
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Tobl*  11— Connocfort  for  Group  II  Coblos 

MIL-C-170 

nt- 

e 

N  i 

•NC 

CSMes 

Uttf  j 

Sertss 

Serist 

Swiss 

OtSr 

ltO-212^ 

*RO-«A/C* 

n  li 

IK}-63«B/C 

0O-18D/0 

“  Ra-l«.4.^U 

re  f: 

CO-6»A/0 

00-100/0 

RO-l21/tJ 

JSB  j 

CO-S3M/0 

0O-IMC/0 

ltO-213/TJ 

CO-AnB/O 

0O-21E/0 

RO-2I4/I7 

re  li 

l'r.477A/V 

0O.13E/0 

RO-21«/n* 

J8B  f 

ro-noA/u 

00-1*00/0 

RO-336/IT 

PRA  j 

co-rioB/ti 
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110-0428/0 

OO-941B/0 

Ra216/U 

re  1 

CO-t44A,'0 

0O-94OB/0 

RO-12A,'tI» 

JSB  [ 

rG-SS7A/0 

0O-924B/0 

PRA  ) 

1'G-94<B/0 

RO-217/X1 

re  i 

00-7070/0* 

i  00-2040/0* 

RO-21S/U 

re  y 

IK1.7O8B/0 

UO-IS7E/0 

] 

0O-11M/0* 

R8  / 

0O-3MB/U4 

RO-ait/n 

PS  \ 

00-9*2/0 

0O-I54A/0-* 

RS  / 

0O-382B/0* 

RO-220/U 

re  \ 

0O-1S«A'0* 

RO-23I/D 

ASPPf 

i 

0O-I57B/0* 

RO-22B/C* 

PS  \ 

0O-421A/0* 

JP8P/ 

j 

0O-42SA/0* 

re  ] 

1  0G-7OOfi/0 

0O-63AB/0 

0O-«*O/0 

00-499/0 

BO-22a./U 

JS  1 

0O-6MB/0 

0a-*oc/0 

Ro-soc/n 

JSB  f 

00-1*00/0 

0o-goeA/0 

00-700/0' 

PRA  j 

j  0O-7O4A/0 

0O-91SA/O 

IIO-5OB/0* 

PS  1 

UO-«27B/0 

0O^A/0 

0O-2«OC'0 

UO-4O1/0' 

RO-02A  U» 

JSB  f 

UO-0.21A/0 

0O-2«IC/U 

00-923/0/ 

Ra-234/U 
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RO-8I/U 

re  \ 

0O-4M/0 
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00-4*3/0 
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re 
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RO-211/U 

re  1 

0O-632A'l' 

ASfPl 

00-71  lB/0 

0O-UtB/0> 

RO-228/U 

PS 

0O-lt2A.'i;> 

ASPP) 

i 

0O-A33B/0* 

(a)  Key;  PS-plus,  straisht ;  PRA-plus.  risht  ansle ;  JS 
jack,  straisht :  JSB-jack,  stralsbt.  oulkhead ;  JP8F-ja<’k 
panel,  square  flange ;  ASFF-adapter,  atralfht,  female-to 
female;  RS-receptacle.  straiaht  (n)  Other  than  60-ohm  oi 
62-ohm  cable  (c>  Recent  modidcatlon,  not  coordinated  (d) 
LC  series  (e)  Twin  series  (f)  SM  series  («)  LT  series 
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How  Solar  Noise 


Optical  sighting  of  sun  combined  with  simultaneous 
measurement  of  solar  noise  checks  congruence  be¬ 
tween  boresight  telescope  and  antenna  pottern  axes 


By  J.  A.  KUECKEN, 

Project  EiTiKineer,  Antenna  Development,  Avco  Corp.,  Cincinnati,  Ohio 


ited  by  the  finite  extent  of  the 
radio-solar  disk  and  the  nature  of 
the  noise  signals  received.  Other 
radio  sources  such  as  Cygnus  A  are 
well  known  and  of  much  smaller 
extent.  These  sources  would  tend 
to  yield  a  more  accurate  pattern, 
but  their  measured  strength  is 
much  smaller. 

The  factory  boresight  setting 
may  become  suspect  in  a  radar  set 
after  rough  handling  and  field  as¬ 
sembly  and  disassembly.  Structural 
members  of  the  antenna  have  oc- 
cationally  been  broken  in  transpor¬ 
tation  accidents  and  other  mishaps. 
Mechanical  repairs  are  then  likely 
to  leave  the  boresight  open  to 
question. 

Since  many  ground  radars  come 
equipped  with  a  boresight  telescope, 
it  was  decided  that  the  simplest 
procedure  would  be  to  check  the 
congruence  of  the  boresight  tele-* 
.scope  axis  with  the  antenna  pattern 
axis.  Once  the  relationship  between 
these  two  axes  is  known,  the  nor¬ 
mal  boresight  procedure  can  be  fol¬ 
lowed  with  allowance  for  known 
error. 

It  is  necessary  in  the  field  that 
the  received  average-noise  signal 
prove  relatively  steady  and  con¬ 
stant  in  magnitude  throughout  the 
test.  Otherwise  it  would  be  neces¬ 
sary  to  repeat  the  test  many  times. 
Secondly,  it  is  important  to  discover 
whether  the  received  noise  signal 
is  sufficiently  strong  to  permit 
ready  recognition  and  to  preclude 
need  for  an  auxiliary  radiometer  oi^ 
other  equipment. 


formed  on  a  specialized  antenna 
range.  A  remote  transmitter  pro¬ 
vides  a  reference  signal  and  the 
antenna  is  held  in  a  fixture.  The 
site  terrain  is  of  particular  impor¬ 
tance  in  that  local  reflections  must 
be  minimized.  These  conditions  do 
not  usually  orevail  at  field  radar 
sites  and  the  necessary  equipment 
is  not  available. 

Solar  Noise 

The  sun  is  a  powerful  emitter  of 
radio  waves  throughout  the  r-f  spec¬ 
trum*.  Intensity  of  the  radiation  is 
approximately  proportional  to  the 
wavelength.  This  makes  possible  the 
use  of  the  sun  as  a  remote  test 
source  for  the  measurement  of  an¬ 
tenna  patterns,  A  further  advan¬ 
tage  is  that  the  position  of  the  sun 
relative  to  any  fixed  position  on  the 
earth  may  be  readily  calculated 
with  ephemeris  or  almanac,  know¬ 
ing  only  the  exact  time  and  geo¬ 
graphical  location.  Information 
regarding  antenna  boresight,  pat¬ 
terns’,  and  atmospheric  refraction*, 
may  be  obtained  if  the  radar  system 
is  sensitive  enough  to  detect  this 
solar  noise.  This  technique  is  lim- 


Radar  Mt  AN/MPS-16,  a  C-bond  haight 
lindar,  wot  utad  in  tolar-noita  calibration 
axparimantt 


Supersonic  aircraft  intercept 
using  automatic  data  handling 
systems  and  intercept  plotters  has 
placed  increasingly  stringent  re¬ 
quirements  upon  the  accuracy  of 
early  warning  and  height  finder 
radar  data. 

In  the  usual  radar  system,  it  is 
possible  to  check  the  calibration  of 
all  circuits  with  internal  or  portable 
test  gear.  However,  the  antenna 
and  its  servo  system  bear  the  entire 
burden  of  angular  bearing  accu¬ 
racy.  The  only  information  most 
radar  systems  have  regarding  the 
bearing  and  elevation  angles  of  a 
target  is  usually  obtained  from  the 
physical  position  (or  aiming  an¬ 
gles)  of  the  antenna  in  the  on  Tar¬ 
get  position.  This  relationship  be¬ 
tween  the  physical  position  of  the 
antenna  structure  and  the  bearing 
angle  of  the  antenna  beam  is  usually 
calibrated  at  the  factory;  however, 
throughout  the  life  of  the  system  it 
is  not  usually  checked.  This  cali¬ 
bration,  or  antenna  boresight,  is 
often  suspect  and  the  method  to  be 
described  provides  a  simple  and  ef¬ 
fective  means  of  checking  the  cali¬ 
bration  of  the  antenna  as  installed. 

Pattern  and  gain  measurements 
and  boresight  and  level  calibrations 
of  radar  antennas  are  usually  per¬ 


CaO  SKY  LEVEL 


FIG.  1— Recaivtr  $econd-d*t*ctor  voltage 
variot  at  tun  driftt  patt  antenna  beam 


44 


DECEMBER  25,  1959  •  ELECTRONICS 


Calibrates  Radars 
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FIG.  2— Solar  noito  poltorn  compared  with 
point  tourco  pcrttorn,  at  a  Function  of 
•kvotion  onplo 


FIG.  3— With  ontonno  stationary  in  path 
of  tun,  second  dotoctor  vehogo  it  moot* 
urod  at  tun  upper  and  lower  Kmbt 


FIG.  4— Norotight  correction  chart  dotor- 
minot  dogroo  of  mitolignmont  botwoon 
borotight  tolotcopo  and  radar  beam 


Figure  1  illustrates  a  drift  pat-  found  that  a  c-w  signal  tended  to 
tern  of  the  sun  taken  with  a  slightly  saturate  the  receiver  before  the 
reduced  manual  gain  setting.  This  equivalent  second  detector  voltage 
pattern  was  taken  by  placing  the  was  attained.  Signal  strength  meas- 
antenna  beam  in  the  path  of  the  sun  urements  made  by  the  tangent  noise 
and  recording  second  detector  volt-  method  using  a  10  fisec  pulse  re¬ 
age  as  a  function  of  time  as  the  sun  vealed  a  maximum  signal-to-noise 
passed  through  the  antenna  beam,  ratio  of  15  db. 

The  transmitter  was  inoperative 
for  this  test.  Two  things  about  this 
pattern  are  noteworthy.  First  is  the 
strength  of  the  received  signal 
which  carries  the  second  detector 
voltage  well  above  the  normal  re¬ 
ceiver  noise  with  the  antenna  look¬ 
ing  at  the  cold  sky.  Second  is  the 
steadiness  of  the  pattern.  The  re¬ 
corder  used  had  a  2-8ec  response 
time  and  neither  the  recorder 
nor  the  second  detector  voltmeter 
showed  any  appreciable  fluctuation 
on  any  of  the  series  of  measure¬ 
ments.  This  pattern  is  represen¬ 
tative  of  the  signal  steadiness 
obtained  during  the  entire  measure¬ 
ment  program. 

Figure  2  illustrates  the  average 
solar  elevation  pattern  of  the  an¬ 
tenna  obtained  with  two  different 
radar  systems  and  a  series  of  meas¬ 
urements  compared  with  an  aver¬ 
age  elevation  pattern  taken  with  a 
point  source  on  the  antenna  range. 

The  distention  of  the  solar  pattern 
due  to  the  finite  width  of  the 
source  (0.5  degree  for  the  sun)  is 
noticeable.  The  ordinate  is  second 
detector  output  voltage. 

Attempts  were  made  to  measure 
accurately  the  received  signal  power 
by  comparison  with  a  calibrated 
signal  generator;  however,  it  was 


gain  and  receiver  condition.  Thus 
they  provided  the  operating  crew 
with  a  confidence  factor  concerning 
the  accuracy  of  the  radar  system 
operation. 

A  similar  technique  is  applicable 
to  nearly  any  mudern  radar  system 
possessing  a  sufficiently  large  an¬ 
tenna  and  sufficiently  sensitive  re¬ 
ceiver.  Above  X-band  it  is  not  likely 
that  most  radars  would  be  capable 
of  detecting  solar  radiation.  How¬ 
ever,  below  S-band,  the  radio  tem¬ 
perature  of  the  sun  is  so  large  that 
nearly  all  radars  should  be  capable 
of  detecting  solar  radiation  and 
making  use  of  this  technique.  Ra¬ 
dars  installed  within  a  radome  or 
radars  not  equipped  with  a  bore- 
sight  telescope  would  have  to  be 
supplied  with  external  information 
regarding  the  position  of  the  sun 
at  the  two  times  of  measurement. 
This  information  could  be  either 
measured  or  calculated  from  an 
ephemeris,  knowing  time  and  geo¬ 
graphical  location.  A  second  possi¬ 
bility  would  be  use  of  collimated 
and  interchangeable  infrared  and 
optical  telescopes  or  use  of  an  infra¬ 
red  telescope  and  an  appropriate 
beacon. 


Calibration 

The  antenna  is  cranked  around  to 
face  the  sun  and  the  second  de¬ 
tector  voltage  is  read  and  recorded 
when  the  optical  disk  of  the  sun  is 
tangent  above  and  tangent  below 
(upper  and  lower  limb  readings) 
the  horizontal  crosshair  of  the  tele¬ 
scope  (as  shown  in  Fig.  3),  swing¬ 
ing  slightly  in  azimuth  to  keep  the 
vertical  crosshair  centered.  These 
readings  are  then  applied  to  the 
chart  of  Fig.  4  to  obtain  the  angular 
error  of  the  boresight  telescope. 
This  error  may  then  be  applied  as 
a  correction  in  the  system  bore¬ 
sighting  procedure  normally  used 
with  the  radar. 

In  a  series  of  21  measurements 
covering  two  different  radar  sys¬ 
tems,  the  maximum  difference  in 
the  readings  on  a  single  system  was 
about  0.03  degree  or  approximately 
1/20  of  a  beamwidth.  This  precision 
of  measurement  is  more  than  ade¬ 
quate  for  boresight  checking  of 
search  or  height  finder  radar. 

The  second  detector  voltage  read¬ 
ings  throughout  the  series  of  ex¬ 
periments  (covering  a  period  of 
several  months)  were  sufficiently 
repeatable  and  constant  to  be  us¬ 
able  as  an  overall  index  of  antenna 
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FIO.  1— Wovaferm*  of  chopped  tin*  wav*  (A),  attymotricol  chopped  tropoieidol  wav*  (B)  and  chopped  square  wav*  (C)  shew 
angle  measurenMnls  required 


Curves  Find  Value  of 
Chopped  Waveforms 

Finding  the  rms  value  of  a  chopped  current  or  voltage  wave  is  simplified  with 
these  curves  and  ordinary  test  equipment  including  average-reading  meter 
and  an  oscilloscope 


By  J.  S.  MACDOUGALL,  Application  Engineer,  Raytheon  Co.,  Needham  Heights,  Mass. 


Table  I— Glossary  of  Terms 


Frequently,  in  work  involv¬ 
ing  magnetic  amplifiers  and 
switching  devices,  it  is  necessary 
to  find  the  rms  value  of  a  chopped 
sine  or  square  wave.  Since  com¬ 
monly  used'  laboratory  meters 
read  average  values,  a  correction 
factor  is  necessary  to  obtain  the 
true  rms  value.  The  following 
equations  and  curves  enable  the 
engineer  to  find  quickly  the  me¬ 
ter  multiplication  factor  for  the 
chopped  sine  wave  and  square 
wave  (or  its  more  gene';»’  form, 
the  trapezoidal  wave  i  when 
using  a  meter  that  reads  average 
values. 

Although  voltages  are  used  as 
the  measured  quantity  through¬ 
out  the  analysis,  the  results  ap¬ 
ply  equally  well  to  currents.  A 


glossary  of  terms  is  given  in 
Table  1. 

Sine  Wave 

The  waveform  given  in  Fig. 
lA  could  be  the  output  from  a 
magnetic  amplifier  at  some  firing 
angle  0.  If  N  =  0/180,  then  the 
outputs  are  given  by 


1  -  N  sin  2(180  -  6) 
2  “  4t 

and 

£a-c  =  -^  [1  -  cos  (180  -  »)] 

The  meter  is  calibrated  to  read 
root  mean  square  of  the  average 
sine  wave  value.  Therefore: 

=  A/,/1.11  where  A/,  is  the 
actual  a-c  meter  reading.  Since 


a— Firinn  angle  in  chTtrical  deg 
N — Fraction  of  total  possible  fir¬ 
ing  angle  =  d/180  (for  ease  of 
measurement  on  oscilloscope) 

M, — Actual  Meter  Rending  in  rms 
volts  (amps) 

Fnn» — Actual  rms  voltage 
E„ — Z«‘ro  to  peak  voltage  ” 

£d-c — Actual  d-e  value  of  voltage 
F — Meter  correction  factor 
(true  rms  =  F  X  Af,) 


1  V27r2(l -AT) -r  sin  2(180- d) 

1.11  ^  2Il-cos(180-d)l 

(1) 

Equation  (1)  is  plotted  in  Fig. 


E,m,  =  FxMr,  the  meter  correc¬ 
tion  factor  F  =  E,„,./Ei.,  1.11  = 
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Specify  the  Finest  Digitai  Voitmeter  Made 


WHEN  THE  COMBINATION  OF  RELIABILITY,  SPEED  AND  ACCURACY  is  of  uncompromising 
importance — you  can’t  afford  to  gamble  on  “second  best" digital  measuring  equipment!  NLS  Series  20 
instruments  are  field-proven  in  the  most  critical  applications — missile  and  electronic  systems  checkout, 
automatic  process  monitoring,  sophisticated  laboratory  research.  Be  sure — specify  NLS  Series  20,  the 
instruments  selected  by  majqr  missile  manufacturers  after  thousands  of  hours  of  competitive  life  testing. 


Features:  M24  measures  DC  voltage,  voltage  ratio  or  resistance  in  a  third  of  a  second,  V24  measures  DC  voltage  and  voltage  ratio  at  same 
speed .  .  .  both  instruments  feature  advanced  transistorized  circuitry  and  mercury-wetted  relays  with  life  in  excess  of  3  billion  readings  .  .  . 
:tone  digit  accuracy  on  DC  voltage  and  voltage  ratio  . . .  completely  automatic  operation  .  ,  ,  plug-in  modular  construction  ,  .  .  AC  or  low 
level  measurements  with  plug-in  accessories  .  .  .  output  connectors  for  continuous  data  logging.  Ranges:  DC  voltage  ±.0001  to  ±999.9;  DC 
voltage  ratio  to  ±.9999;  resistance  .1  ohm  to  I  megohm.  M24,  complete:  35,650.00.  V24,  complete:  $4,950.00.  Write  today  for  complete  data. 


Originator  of  the  Digital  Voltmeter 

non-linear  systems, 

DEL  MAR  (SAN  DIEGO),  CALIFORNIA 


NI  S  —  The  Digital  Voltmeter  That  Worses . . .  And  Work<  . . .  And  Works! 
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correction  factor  of  1.27  on  the 
square  wave  line. 

Therefore : 

Erm,  -  1.27  X  no  =  140  V 
f™.  “  1.27  X  2  =  2..')4  amp 
And  the  true  power  output  is 
P.  =  140  X  2.54  =  356  w.  With¬ 
out  the  correction  factor  the  in¬ 
dicated  power  output  would  have 
been  2  x  110  =  220  w. 

Example  2:  If  the  inverter  of 
example  1  is  non-ideal  because  of 
stray  circuit  reactances  its  out¬ 
put  wave  form  will  more  closely 
approximate  a  trapezoidal  shape 
(Fig.  IB).  Suppose  that  meas¬ 
urements  made  on  an  oscilloscope 
showed  that  0,  =  90  deg,  0,  = 
170  deg  and  =  95  deg.  Be¬ 
cause  of  the  many  shapes  possi¬ 
ble  in  a  trapezoidal  waveform 
it  is  not  feasible  to  provide  a 
general  graphical  solution  so  a 
formula  must  be  employed  di¬ 
rectly.  Since  N  =  tf/180,  iV,  = 
0.500,  AT.  =  0.527,  iV,  =  0.945. 
Using  Eq.  2  the  correction  fac¬ 
tor  becomes: 


2  as  a  function  of  N  and  0  and  is 
labeled  SINE. 


.  p  J _ L  V4Ar,^2Ar,-i 

“  1.11  V3  '  (A^.-AT,)  '  ' 

For  the  square  wave  of  Fig. 
1C,  N.  =  N, 


Square  Wave 

For  the  trapesoidal  wave 
.shown  in  Fig.  IB  the  d-c  and  rms 
value  are  given  by: 


1.11  VT^JV 

Equation  4  is  plotted  in  Fig.  2 
as  the  SQUARE  curve. 


(i-(Ar,-t-iV.-Ar,)i 


Examples 

Example  1:  An  inverter  has 
power  control  obtained  by  chop¬ 
ping  its  square  wave  output.  Av¬ 
erage  reading  type  meters  show 
an  output  of  110  V  rms  and  2  amp 
rms.  An  oscilloscope  trace  shows 
a  bring  angle  of  90  deg.  Find 
the  true  power  output. 

Enter  the  graph  (Fig.  2)  at 

=  90  deg  and  find  the  meter 


Hence  meter  correction  factor 


_  J _ 2  Vi-(iV.+2.V,-2Ar,) 

“  1-11  V3“  |l-(A^,-|-Ar,-.V.)l 
For  a  symmetrical  wave  N,  = 
-N,  +  N, 


1  2  Vl-(-0.336) 

1.11  (1 -(0.082)1 

(1.04)(1.16) 


TRUC  RMS  •  F  >  Mr 

WHERF.  M,  IS  THE  ACTUAL  RMS  METER  READINC 


Therefore: 

=  1.31  X  110  =  144  V 
/rm.  =  1.31  X  2  =  2.6  amp 
Thus,  the  actual  power  output 
for  these  conditions  would  be 
144  X  2.6  or  375  w. 


SQUARE 


Sine  Wave 

Example  3:  The  specification 
on  a  magnetic  amplifier  calls  for 
a  current  output  of  at  least  15 
amp  rms  when  the  firing  angle  is 
120  deg.  In  the  laboratory  an 
output  of  only  9  amp  is  read  on 
an  average  type  meter  and  it 
appears  that  the  amplifier  will 
fail  the  test. 

However,  reference  to  the  sine 
curve  in  Fig.  2,  shows  that  the 
meter  reading  should  be  multi¬ 
plied  by  1.77  to  obtain  a  true  rms 
current  of  15.9  amp.  The  table 
is  entered  for  0  =  120  deg  or  for 
N  =  120/180  =  0.67. 


60  90  IZO 

8- FIRING  ANGLE  IN  ELECTRICAL  DEGREES 


FIG.  2— Ralfrtionthip  of  firing  ongl*  lo  corraction  factor  is  indicatsd 
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Another  example  of  LFE  capability  in  airborne  electronics  ’* 


X^eadership  from  Eixperience 


LABORATORY  FOR  ELECTRONICS,  INC.  1079  CO/mmonweaith  avenue  •  toSTON 


ENGINEERS;  lEE  now  offari  iovoral  •lc•ll•nl  •mploymoni  opporluni* 
lios  in  lh«  Raids  of  Novigotion,  Rodor  ond  Survoillonca.  Dolo  Hon> 
dling  and  Microwovo  Instrumantolion. 


IFE  Mognalic  Amplifier  controls  frequency 
and  load  division  between  olternotors.  It  is 
employed  in  the  power  supply  systems  n* 
both  the  X-15  and  B-52. 


How  LFE  helped  solve 
power  control  problems 
for  the  X-15 


When  the  X-15  zooms  to  the  outer  fringes  of  the 
atmosphere  where  there  is  inadequate  natural  com¬ 
bustion,  two  auxiliary  systems  .  .  .  fueled  by  hydro¬ 
gen  peroxide  .  .  .  become  the  sole  source  of  power. 

Electricity  and  hydraulic  pressure  produced  by  this 
48  lb.  package  power  the  space  vehicle’s  complete  in¬ 
strumentation,  air  conditioning,  communications, 
guidance  and  operating  control  systems  .  .  .  from 
launch  to  touchdown. 


LFE  designed  a  Mag¬ 
netic  Control  Amplifier 
that  maintains  constant 


power  supply  frequency  despite  radical  variations  in 
load  and  temperature  extremes.  Acting  as  a  servo- 
controller  this  compact  solid  state  device  controls 
flow  of  hydrogen  peroxide  to  the  turbine  and  con¬ 
stantly  corrects  frequency  error  and  load  unbalance. 
The  degree  of  control  achieved  (±0.5%)  represents 
the  ultimate  in  the  present  state  of  the  art. 

The  reliability  of  the  basic  design  has  been  proven  in 
production,  by  LFE,  of  several  thousand  Magnetic 
Amplifier  Controllers  for  the  B-52.  From  proposal  — 
to  prototype  —  to  production,  the  performance  of  the 
servo-controller  dramatically  exemplifies  LFE’s  capa¬ 
bility  for  meeting  new  problems  with  new  concepts. 
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Computers  Aid  Propagation  Studies 


Improved  computation  techniques 
are  makinsr  digital  computers  more 
useful  in  scientific  research  requir¬ 
ing  data  reduction,  data  analysis 
and  data-to-theory  comparisons. 
For  example,  the  National  Bureau 
of  Standards  is  using  commercial 
digital  computers  in  its  radio  prop¬ 
agation  studies  at  Boulder  Labora¬ 
tories, 

Fundamental  studies  being  done 
include  analysis  of  specular  reflec¬ 
tion  from  ionized  meteor  trails, 
world-wide  prediction  of  transmis¬ 
sion  loss  over  ionospheric  and  tropo¬ 
spheric  propagation  paths  and  prep¬ 
aration  of  maps  of  ionospheric  and 
tropospheric  characteristics. 

Collection  and  Preparation 

Techniques  that  will  eliminate  in¬ 
termediate  handling  of  data  before 
processing  are  being  investigated. 
Unfortunately,  present  limitations 
preclude  recording  in  form  suitable 
for  direct  input  to  the  computer. 

Reducing  filmed  records  produced 
by  ionospheric  vertical  sounding 
equipment  is  presently  done  by 
reading  and  scaling  by  an  operator. 
Values  are  hand-punched  on  cards 
that  are  used  as  input.  An  inte¬ 
grated  procedure  using  standard 
format,  a  system  of  machine  cards 
and  routine  manipulation  of  data 


have  increased  speed  of  this  type 
data  reduction. 

Data  taken  in  the  field  are  now 
recorded  in  several  ways  besides 
strip-chart  form.  These  methods 
include  punched  cards  or  punched 
paper  tape  for  digitalized  data  and 
12-channel  magnetic  tape  for  analog 
recordings.  The  analog  data  are 
either  fed  directly  into  special  an¬ 
alog  computers  or  later  converted 
into  digital  form.  Recording  data 
from  strip  charts  to  punched  cards 
can  be  accelerated  by  using  a  ma¬ 
chine  on  which  the  operator  aligns 
cros  hairs  and  pushes  a  button.  The 
machine  records  the  data  in  card 
form  for  computer  use. 

One  Bureau  service  is  prediction, 
several  months  in  advance,  of  iono¬ 
spheric  characteristics  to  permit 
selection  of  appropriate  transmis¬ 
sion  frequencies  for  long-distance 
propagation.  The  computer  per¬ 
forms  many  calculations  involved  in 
the  theoretical  models,  allows  test¬ 
ing  of  the  models  against  observed 
data  on  a  scale  that  would  not  other¬ 
wise  be  possible. 

Present  ionospheric  prediction 
services  are  in  the  form  of  printed 
graphs.  In  the  future,  MUF  (max¬ 
imum  useable  frequency)  predic¬ 
tions  will  also  be  issued  on  magnetic 
tape  or  on  punched  cards  for  those 


Tunnel  Diode  Comp'iter 


Charoctarittict  of  tho  tunnol  diod*  or*  boing  oxploitod  In  Japonoio  compular.  Tunnal 
dioda  in  medula  at  right  i«  usad  by  Eiichi  Goto,  laft,  atiUtont  profaitor  at  Tokyo  Uni- 
varsity,  in  computar  mockup 


having  computers.  Computer  users 
will  feed  these  data  into  their  com¬ 
puter  with  coordinates  of  the  paths 
to  be  used.  Their  computer  will  de¬ 
velop  predictions  for  these  paths. 

Ionospheric  Maps 

The  Bureau  has  developed  a  com¬ 
puter  program  that  produces  con¬ 
tour  maps  of  the  ionosphere.  It  is 
expected  that  similar  maps  can  be 
prepared  from  other  ionospheric 
characteristics,  meteorological  data 
or  other  geophysical  quantities. 

To  produce  numerical  ionospheric 
maps,  data  are  analyzed  by  progres¬ 
sively  fitting  series  of  orthogonal 
functions  in  three  coordinates: 
time,  latitude  and  longitur  .  The 
process  requires  smoothing  foi  clus¬ 
tering  of  points  and  noise  ii.w_rfer- 
ence.  When  completed,  the  time  and 
geographical  variations  of  optimum 
frequency  are  represented  by  a  table 
of  coefficients  for  a  quite  compli¬ 
cated  function  of  three  variables, 
equivalent  to  a  mathematical  map. 

This  project  is  not  a  mechaniza¬ 
tion  of  the  Bureau’s  present  predic¬ 
tion  program.  It  is  instead  an  at¬ 
tempt  to  make  the  most  effective  use 
of  high-speed  computers. 

Most  data  in  radio  propagation 
experiments  are  continuously  re¬ 
corded  over  a  period  of  time,  mostly 
in  analog  form.  Where  a  large 
amount  of  data  must  be  reduced  to 
not  more  than  between  1  and  5 
percent  accuracy,  special  purpose 
analog  computers  have  been  con¬ 
structed.  One  is  a  special  applica¬ 
tion  of  an  automatic  wave  analyzer. 
Compatible  with  the  12-channel 
magnetic  tape  used  to  record  the 
data,  this  computer  plays  back  the 
tape  and  piT>duces  a-spectrum  analy¬ 
sis  of  the  wave  function.  Other 
analog  computers  have  been  devel¬ 
oped  or  modified  to  analyze  ampli¬ 
tude  distribution,  fade  rate  and 
fade-rate  duration.  High-speed  dig¬ 
ital  voltmeters  convert  this  analog 
information  to  digital  form. 

Data  Analysis 

Analysis  of  data  by  computer  for 
some  propagation  studies  permits 


SO 
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Drone  A  Drone  Control 
Antennae 


Research  A  Development 


Tomorrow’s 

research  and  development  in  antenna 
systems  and  components  are  coming  from 
the  Industry’s  newest,  most  complete  facility 

today ! 


Electronics  Division,  Gabriel  Company, 
announces  the  opening  of  a  new  75,000  square 
foot  facility  in  Millis,  Massachusetts  devoted  to 
research,  design,  manufacture  and  testing  in  the 
field  of  microwave  antenna  systems  and 
components.  Here,  experienced  capabilities  — 
phis  one  of  the  most  comprehensive  Facilities  of 
modem  American  industry  —  are  combined  to 
produce  dramatic  new  "Advances  in  Antennas” 


Gabriel  Electronics  Division 


Main  &  Pleasant  Streets 
Minis,  Mass. 
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meaningful  summaries  of  large 
amounts  of  statistical  data.  An  ex¬ 
ample  is  the  development  of  the 
NBS  standard  refractivity  index. 
A  quantitative  understanding  of 
the  bending  of  radio  waves  is 
important  to  successful  use  of 
radar  height-finding  methods,  tropo¬ 
spheric  forward-scatter  predictions 
and  radio  guidance  systems. 

Similarly,  analysis  and  compari¬ 
son  of  data  by  computer  are  assist¬ 
ing  in  studies  of  meteor  trail  com¬ 
munications  systems. 

In  sferics  studies  (naturally  oc¬ 
curring  atmospheric  radio  signals), 
signals  are  analyzed  into  individual 
frequency  components.  This  analy¬ 
sis  proved  valuable  in  studies  of 
attenuation  of  sferics  and  low- 
frequency  radio  waves  traveling 
through  the  atmosphere. 

Substantial  changes  in  the  scope 
and  accuracy  of  predictions  for 
other  types  and  ranges  of  propaga¬ 
tion  are  also  in  process.  Those  con¬ 
cerned  with  development  of  vhf  and 
uhf  equipment  will  soon  have  tables 
of  hourly  median  levels  of  trans¬ 
mission  over  predetermined  paths. 
The  computer  made  possible  con¬ 
sideration  of  models  involving  many 
more  parameters.  Provision  within 
the  model  can  now  be  made  for  air 
turbulence  and  other  weather  con¬ 
ditions.  The  data  are  based  on  a 
5-year  observation  program  over 
300  main  paths  in  the  U.  S. 

Many  theoretical  calculations 
have  been  extended  far  beyond  the 
limits  of  previous  work  by  com¬ 
puters.  Extended  theoretical  calcu¬ 
lations  and  machine-plotting  of 
graphs  were  used  in  a  pilot  study 
of  the  practical  value  of  an  atlas 
of  diffraction  curves,  based  on  the 
Van  Der  Pol-Bremmer  theory  of 
surface-wave  diffraction.  These 
curves  can  be  used  to  give  field 
strength  that  can  be  expected  from 
transmissions  at  frequencies  from 
10  kc  to  10  kmc  using  the  diffrac¬ 
tion  method  of  propagation. 


.  .  .  the  field  of  ELECTRONICS  is  the  most  advanced  and 
fastest  growing  in  the  world,  offering  the  largest  range  of 
jobs  for  technicians  and  engineers  in  history? 


.  .  .  PHILCO  TechRep  is  the  world's  largest  Field  Service 
organization  and  because  of  this  leadership  can  offer  you— 

•  unlimited  advancement 

•  opportunity  to  work  any  ploce  in  the  world 

•  experience  in  the  most  advanced  fields  of  electronics  and 
guided  missiles 

•  personal  security,  real  challenge,  top  salary  and  com¬ 
pensation  for  your  skills 


•  Philco  electronic  experts  help  prepare  you  for  your 
TechRep  Service  career 

•  Philco's  especially  written  Home  Study  Course  keeps  you 
posted  on  latest  electronic  techniques,  including  radar, 
guided  missiles  and  transistors 

•  Philco  provides  financial  assistance  to  continue  your 
education 


.  .  .  Philco  not  only  will  help  you  select  the  position  in 
Electronics  best  suited  to  you  but  can  and  will  provide  you 
with  periodic  reports  as  to  the  openings  in  our  world-wide 
organization  for  which  you  may  be  qualified. 


Send  Now  to  Dept.  39~B 

for  The  Complete  Story  on  What  Mokes  The  Philco  TechRep  Division 


Hall-Effect  Is  Used 
In  Playback  Heads 

Tape-recorder  playback  heads  have 
been  developed  which  use  the  Hall 
effect.  F.  Kuhrt  of  Ulm,  W.  Ger¬ 
many,  developed  the  new  heads  to 
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overcome  a  limitation  of  conven¬ 
tional  inductive  heads. 

Advantage  of  the  Hall-effect 
heads  is  that  they  are  said  to  pro¬ 
vide  an  output  the  amplitude  of 
which  is  independent  of  rate-of- 
change  of  flux  and  therefore  of  fre¬ 
quency.  Output  of  inductive  heads 
is  frequency  dependent. 

The  Hall-effect  playback  head 
consists  of  a  wafer  of  indium-an- 
timonide  sandwiched  between  two 
blocks  of  ferrite.  The  ferrite  blocks 
come  together  at  the  bottom  to  form 
the  working  gap  in  contact  with  the 
magnetic  tape.  The  magnetic  flux 
is  thus  made  to  traverse  the  thick¬ 
ness  of  the  wafer. 

A  polarizing  current  is  passed 
along  the  length  of  the  wafer  and 
the  output  voltage,  which  may  be 
as  high  as  500  fiv,  appears  at  right 
angles  to  this  current. 


Scanner  Lightens  Roll 
Of  Gee-Gee  Followers 

Electronic  currency-identification 
device  issues  parimutuel  wager 
tickets  automatically.  The  system 
was  demonstrated  recently  by 
American  Totalisator  division  of 
Universal  Controls  to  officials  of  the 
state  of  New  York  and  to  track 
management. 

The  machine,  called  Amteller,  ac¬ 
cepts  five-dollar  bills  of  varying 
crispness  and  age.  It  performs  the 
same  service  for  the  customer  as 
does  the  human  ticket  seller.  Origi¬ 
nally  designed  for  five-dollar  bets, 
each  machine  can  be  adjusted  for  a 
wide  variety  of  bets.  However,  one 
machine  can  be  used  for  only  one 
denomination  and  for  either  win, 
place  or  show  bets. 

In  operation,  the  customer  inserts 
a  flve-dollar  bill,  face  up,  in  the 
money  drawer.  The  drawer  is  closed 
and  one  of  twelve  buttons  is  pressed 
to  indicate  choice  of  entry  in  the 
race.  An  electric  scanner  identifies 
the  bill  and  within  one  second  acti¬ 
vates  a  standard  ticket-issuing  ma¬ 
chine. 

Winning  tickets  are  paid  off  in 
the  normal  manner.  When  the  ma¬ 
chines  at  the  regular  windows  are 
locked  at  the  push  of  the  starter’s 
button,  Amteller  is  also  automati¬ 
cally  locked. 


bflfdratte  bird  takM  off  During  preflight  checkout,  ground 

power  supplies  must  be  meticulously 
monitored  to  avoid  limping  under¬ 
voltage,  crippling  overvoltage. 

How? 

BECKMAN  Expanded  Scale  Voltmetera— 
with  accuracy  to  a  fraction . . .  readability 
to  hundredths!  That's  vital  volt-splitting 
at  the  moment  of  "Go— No  Go,"  when 
operation  depends  upon  precise  power 
input  with  no  room  for  guesswork. 

(And  no  trifling  with  "average"  readings: 
BECKMAN  AC  meters  give  honest,  direct 
rms  readings  on  all  wave  forms.) 


splitting 


Helipot  offers  you  hundreds  of  models 
. . .  either  AC  or  DC ...  in  divers  shapes, 
sizes  and  voltage  ranges.  (Not  to 
mention  voltage  monitoring  packages, 
which  may  include  our  expanded  scale 
frequency  meters  and  linear  scale 
ammeters,  too.)  All  have  uncommon 
accuracy  in  common,  plus  resolution 
ten  times  that  of  conventional  metersi 

Incredible? 


Make  us  prove  it  by  asking  for 
Data  File  A524. 


Beckman*) 


Helipot* 


Helipot  Division  of 
Beckman  Instruments,  Inc. 
Fullerton,  California 
Engineering  representatives 
in  29  cities 


potentlomatars  •  dials  •  delay  lines  •  expended  scale  meters  •  servomotors  •  breadboard  parts 
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COMPONENTS  AND  MATERIALS 


Insulator  Without  Weight  or  Volume? 


"WE  WOULD  LIKE  our  insulation 
t'y  occupy  no  volume,  to  be  weight¬ 
less,  hut  stiU  perform  its  function 
as  a  dielectric  barrier  impervious  to 
contaminants  and  with  perfect  heat 
transfer  characteristics".^  This 
v/ould  be  the  ideal  electrical  insula¬ 
tion,  according  to  J.  S.  David  of 
General  Electric. 

The  ideal  is  always  difficult  to 
attain.  But  David’s  remarks,  re¬ 
cently  heard  at  the  Electrical  Insu¬ 
lation  Conference  in  Washington, 
D.  C.,  are  not  a.s  far  fetched  as  they 
may  seem  (for  one  approach,  re¬ 
view  what  Flaachen  and  Garn  of 
Bell  Labs  did  by  exposing  metal  to 
oxidizing  carriers  of  fluorine: 
ElectboNICS,  p  80,  June  12). 

Electrical  insulation  problems 
were  well  aired  in  Washington, 
1).  C.  this  month.  And  nearly  2,000 
engineers  gathered  to  hear  more 
than  80  technical  papers  that  pre- 
.sented  their  own  solutions  to  many 
insulation  problems. 


Engineers  also  took  a  look  at  in¬ 
sulation  practices  in  Europe.  The 
Second  National  Conference  on  the 
Application  of  Electrical  Insulation 
held  on  Dec.  8  to  10th  was  cospon¬ 
sored  by  the  American  Institute  of 
Electrical  Engineers  (AIEE)  and 
the  National  Electrical  Manufac¬ 
turers  Association  (NEMA).  The 
European  Insulation  Technology 
Luncheon  was  organized  by  the 
AIEE  Electrical  Insulation  Com¬ 
mittee  under  the  chairmanship  of 
K.  N.  Mathes  of  General  Electric. 
Principal  speakers  invited  were 
W.  J.  K.  Oburger,  deputy  director, 
Austrian  Productivity  Center  and 
J.  H.  Mason  of  the  Electrical  Re¬ 
search  Association,  Surrey,  Eng¬ 
land. 

High-Temperature  Ceramics 

Ceramics  for  high  temperature 
electrical  applications  were  de¬ 
scribed  by  J.  D.  Walton  and  J.  N. 
Harris  of  Georgia  Institute  of 


Technology*.  Their  paper  desci  ibed 
a  project  undertaken  with  the  Air 
Force  to  develop  wire  insulation 
to  function  from  85  F  to  1,500  F. 
An  anodized  aluminum  coated  cop¬ 
per  wire  provided  the  desired  elec¬ 
trical  insulation.  However  the 
porous  coating  required  to  provide 
the  desired  degree  of  flexibility  pre¬ 
sented  a  sealing  problem  which  was 
approached  using  three  systems: 
ceramic,  organic  coating;  colloidal 
silica;  and  silicone  resins. 

Slip  cast  fused  silica  is  being 
considered  for  radomes  to  operate 
above  the  temperature  limits  of 
reinforced  plastics.  Since  slip  cast 
fused  silica  has  excellent  thermal 
shock  resistance  as  well  as  the  de¬ 
sired  electrical  properties  and  is 
easily  and  inexpensively  fabricated, 
it  appears  to  be  a  very  promising 
candidate  material. 

Stable  Polymers 

The  properties  of  a  new  class  of 
very  heat  stable  organic  polymers 
were  presented  by  R.  V.  Einstman 
of  E.  I.  duPont  De  Nemours  &  Co., 
Inc.’  Data  presented  related  to  MK 
polymer  coated  by  special  tech¬ 
niques  on  woven  glass  fabrics. 
These  polymers  offer  Class  H  or 
better  thermal  stability,  excellent 
radiation  resistance,  good  fabricat¬ 
ing  and  maintenance  characteris¬ 
tics  and  the  possibility  of  being 
available  in  such  varied  form  as 
coated  fabrics,  wire  enamel  varnish 
and  fiber,  thereby  making  possible 
a  complete,  chemically-homogene- 
ous  insulation  system.  Einstman 
pointed  out  that  the  MK  polymer 
and  coated  glass  fabrics  are  still  in 
an  experimental  stage  though  quan¬ 
tities  for  thorough  testing  are 
available. 

Materials  A  Methods 

The  session  on  new  materials  and 
methods  in  electronics  included  a 
paper  on  alumina  powder  as  a  pot¬ 
ting  material  for  electronic  trans¬ 
formers  (Electronics,  p  92,  Dec. 
18).  Other  subjects  discussed  were : 
an  improved  diallyl  phthalate  ma¬ 
terial,  DAPON  for  dimensional  and 
electrical  stability  in  electronic 


Speech  Cable  Link  to  Puerto  Rico 


Black  lin«  ttratehing  b«tw««n  Watt  Palm  Baach  and  San  Juan  plots  path  of  twin  talaphona 
cablat  that  ora  now  dropping  into  tha  daapast  ports  of  tha  Atlantic.  Coppar  conductor, 
running  through  tha  cantar  of  aoch  coblo,  is  wroppad  with  th-aa  coppar  topas  and 
insulotad  with  polyathylana.  Covaring  thasa  ora  coppar  topas  tho,  sarva  os  raturn  con¬ 
ductor  for  aloctric  currant,  and  on  ovarlopping  coppar  topa  to  provant  boring  by  marina 
lifa.  Thasa  alamants  ora  in  turn  protactad  by  loyars  of  fabric  topa,  juta,  staal  armor  wira 
and  two  mora  loyars  of  juta.  Tha  $17  million  projact  is  a  joint  undartaking  of  tho  Long 
Linos  Daportmont  of  Amarican  Tolophono  B  Talagraph  Co.  and  Radio  Corporation  of 
Puarto  Rico,  o  subsidiary  of  Intornational  Talaphona  B  Tolagraph  Corp.  Cabla  circuits, 
raady  in  Fabruory,  will  provida  voico  paths  frao  of  atmospharic  disturbancas 
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Research  and  Development  in 

ADVANCED  ELECTRONICS 


Today  at  ITT  Laboraloriee  significant  progress  is  being  made 
in  such  areas  as  broadband  communications  systems,  low- 
noise  parametric  amplifiers,  atomic  clocks,  inertial  navigation 
systems,  high  density  storage  tubes,  and  space  guidance, 
navigation  and  flight  control.  Major  achievements  are  result¬ 
ing  in  stored  program  digital  computers  and  digital 
communications. 

Communications  is  an  area  of  unlimited  challenge  which 
constantly  occupies  our  efforts.  To  find  more  room  within 
the  radio  spectrum  for  electronic  communications  —  from 
direct  current  to  the  cosmic  rays  —  is  a  major  goal.  Revolu¬ 
tionary  ways  to  extend  communications  is  another.  One  di¬ 
rection  in  which  we  are  making  headway  is  the  use  of  single 
satellite  systems  of  the  delayed  transponder  type.  In  a  few 
years  ITT’s  “Earth  Net”  communications  system  may  be  a 
reality,  providing  global  communications  via  three  satellites 
in  orbit. 

Positions  of  respv/nsibility,  challenge  and  reward  are  open  to 
engineers  with  minimum  B.S.  degree  and  U.  S.  Citizenship. 


ITT  LABORATORIES 

A  Division  of  International  Telephone  and  Telegraph  Corporation 

500  Washington  Avenue,  Nutley,  New  Jersey 

Fort  Wayne,  Indiana  •  San  Fernando  and  Palo  Alto,  California 
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IMMEDIAn  DELIVERY 


COSMIC 


ELECTROLYTIC 

AND 

PAPER  TUBULAR 

CONDENSERS 

“35  YEARS  OF  PROVEN 
DEPENDABILITY" 

COSMIC  CONDENSER  CO. 

•  53  WHITTIEt  STREET,  BRONX,  N.  Y. 
LUdlow  9-3360 
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With  everybody  watching  each  other 
Along  the  DEW  line  and  the  Iron  Curtain 
these  days,  elecironirt  has  replaced  bin¬ 
oculars. 

What’s  happening  in  the  giant  markets 
for  missile  controls,  radar  and  communi¬ 
cations  equipment? 

electronic*  tells  how  things  are  going, 
keeps  you  informed  of  developments  as 
they  occur.  This  is  a  good  time  to  sub¬ 
scribe  or  renew  your  subscription.  Just 
fill  in  box  on  Reader  Service  Card.  Easy 
to  use.  Postage  free. 


FIND  WHAT 
YOU  NEED  IN... 

electronics 


applications’;  a  paper  on  various 
types  of  encapsulation  accomplished 
through  the  use  of  plaskon  alkyd 
molding  compounds  developed  at 
Allied  Chemical';  and  a  new  silicone 
potting  compound,  a  dielectric  gel, 
developed  at  Dow  Chemical*. 

Another  session  on  new  elevated 
temperature  wire  insulations  pre¬ 
sented  a  paper  on  a  high-tempera¬ 
ture  flexible  cable  developed  at 
Hughes’;  the  development  of  a 
high-temperature  flat  harness  for 
an  electrical  rotary  joint';  high- 
temperature  performance  of  wire 
and  cable  insulated  with  Teflon  tfe 
and  FEP  resins*;  and  the  use  of  one- 
component  epoxy  system  in  high 
reliability  transformers’®. 

The  session  on  dielectric  strength 
testing  included  papers  on  test 
equipment”;  conditioning  for  di¬ 
electric  strength  tests’*;  procedures 
for  measurements'*;  and  interpre¬ 
tation  of  test  results’*. 

The  session  on  elevated  tempera¬ 
ture  printed  circuits  included  a 
paper  on  reliable  printed  circuits’*; 
a  study  of  high  temperature  resist¬ 
ance  of  copper  clad  laminates’*;  a 
paper  that  outlined  high  tempera¬ 
ture  peel  strength  vs  conductor 
lifting  on  printed  circuit  lami¬ 
nates”  ;  a  glass  microfiber-rein- 
forced  Teflon  insulation  made  by  a 
paper  type  process’";  and  printed 
wiring  on  ceramic  bases’*.  This 
last  paper  mentioned  the  need  of 
an  industry-wide  program  to  set 
up  standard  specifications  covering 
wiring  on  ceramic  bases. 

A  progress  report  on  silicone  in¬ 
sulation  was  read  by  J.  S.  Hurley, 
Jr.  of  General  Electric  and  the  de¬ 
sign  engineer  was  given  a  picture 
of  the  newest  available  materials: 
silicone  fluids,  silicone  resins  and 
silicone  elastomers  as  well  as  modi¬ 
fications  of  these  products  which 
fit  into  the  electrical  applications. 
This  paper  contained  much  factual 
information  on  the  physical  and 
electrical  properties  of  silicones  for 
insulation  and  looked  into  the 
future  of  these  materials  to  see 
where  progress  leads.*® 
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Wafer-Thin  Capacitors 


Silvered  mica  capacitors  of  very 
thin  construction  could  have  ap¬ 
plications  where  the  thicker 
types  would  not  be  suitable. 
These  new  cement  insulated  ca¬ 
pacitors  have  an  average  thick¬ 
ness  under  i  in.  and  are  available 
in  7  sizes  with  overlapping  ca¬ 
pacitance  ranges. 

The  components  are  distri¬ 
buted  by  British  Radio  Electron¬ 
ics  Ltd,  Washington  6,  D.  C. 
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HIS  BUSINESS  IS  DIFFERENT 
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A  man  in  one  industry  usually  sells  to  another.  A  steel 
man  sells  to  the  automotive  industry.  A  packaging  man 
sells  to  a  soap  company. 

The  electronics  man  is  difTerent. 

The  electronics  man  sells  a  large  portion  of  hts  output 
to  another  electronics  company.  The  design  man  may  be 
the  key  to  selling  a  President.  The  President  of  one  com¬ 
pany  may  sell  to  the  design  man  of  another.  The  project 
engineer  is  responsible  for  product  design,  but  may  also 
determine  market  potentials  for  new  products. 

Look  at  the  badge  above.  It  reads  R  esearch-D  e«gn- 

THE  ELECTRONICS  MAN  "BUYS’*  WHAT  HE 


P  roduction-^*^  anagement.  The  interests  of  the  electronics 
man  arc  in  any  or  all  of  the  four  areas. 

No  matter  where  you  find  the  electronics  man  his  en- 
^neering  background  enables  him  to  influence  the  pur¬ 
chase  of  electronic  components  and  equipment.  Your 
advertising  must  reach  him  to  sell  electronic  goods. 

And  ...  in  selling  the  electronics  man,  your  basic  buy 
is  the  one  book  edited  weekly  for  all  electronics  men— 
whatever  their  title  or  job  functions.  The  basic  book  is 
electronics— 52,000  electronics  men  pay  to  read  it  every 
week. 
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PRODUCTION  TECHNIQUES 


Epoxy  Resin  Makes  Potting  Molds 


ty  JOHN  DELMONTE,  General  Manager,  Furane  Plastics,  Inc.,  L>os  Angeles,  Calif. 


Epoxy  resins,  used  as  flexible 
molds,  are  finding  growing  accept¬ 
ance  among  electrical  and  electronic 
manufacturers  for  fulfilling  func¬ 
tions  useful  to  the  assembly  and 
potting  of  electrical  components. 
Low  in  cost  and  easy  to  prepare, 
they  are  valuable  for  limited  pro¬ 
duction.  In  numerous  instances, 
epoxy  potting  resins  are  cured  in 
molds  of  the  same  material.  With 
appropriate  release  agents,  multiple 
castings  may  be  produced. 


FIG.  2— Armotura  it  placed  in  frame  to 
pour  mold  half 


POUR  POINTS- 


Model  Preparation 

An  accurate  model  or  pattern  is 
essential,  since  the  mold  will  cap¬ 
ture  all  surface  details.  Molds  may 
be  split  in  order  to  facilitate  with¬ 
drawal  of  the  cured  castings  or 
potted  component.  In  this  event,  a 
parting  plane  is  established  and  one 
half  of  the  mold  poured  at  a  time. 
The  model,  the  parting  plane,  and 
the  enclosing  box  or  container  are 
coated  with  release  agents  before 
the  mold  material  is  poured. 


MOLD  HALVES' 


FIG.  3— Phantom  view  of  closed  mold 


Pair  of  mold  halves  for  potting  motor 
armature.  Molds  are  approximotely 
3.5  X  2  X  0.5  inches  in  siie 


tablished  with  the  aid  of  plaster  or  strips  should  be  introduced  before 
a  piece  of  masonite  profiled  to  the  mold  half  is  poured,  at  those  areas 
contour  of  the  motor.  subject  to  greatest  flexing.  Use  spe- 

.  cial  silicone  release  agents  in  the 

Pour  Points  epoxy  mold  each  time,  to  minimize 

Plan  appropriate  pour  points,  sticking  of  potting  compound, 
preferably  so  that  as  the  mold  ma¬ 
terial  is  poured  it  will  enter  at  the 
bottom  of  the  mold  and  rise  upward 
to  a  reservoir  containing  the  excess. 

All  high  points  should  have 
“bleeder”  outlets  to  permit  en¬ 
trapped  air  to  e.scape. 

Encase  the  entire  unit  within  a 
box  or  frame  (Fig.  2)  and  apply 
release  agent  to  all  surfaces.  But¬ 
tons  for  alignment  of  the  second 
half  of  mold  should  be  introduced. 

Mix,  pour,  and  cure  molding  com¬ 
pound.  Estimate  volume  and  mass 
required  on  the  basis  of  0.06  pounds 
per  cubic  inch. 

Remove  model  and  clean  up  mold 
half.  Reinsert  the  motor  model  and 
repeat  the  same  steps  in  pouring  the 
second  half  of  mold.  Details  are 
summarized  in  Fig.  3. 

There  are  a  few  notes  and  pre¬ 
cautions  to  be  observed:  If  a  flexi¬ 
ble  mold  (Shore  D  of  40  to  50)  is 
required,  glass  cloth  reinforcing 


Mold  Preparation 

If  a  motor  armature  is  selected 
for  split  mold  preparation,  the  fol¬ 
lowing  steps  are  followed: 

Model  is  examined  for  undercuts 
and  filled  in  clay  or  caulking  com¬ 
pounds  where  the  potting  material 
will  ultimately  occupy.  Whatever 
space  is  occupied  by  the  clay  or 
caulking  compound  during  the  mold 
preparation  will  be  occupied  by  the 
potting  material. 

Establish  the  mold  parting  line 
(Fig.  1)  in  the  area  of  the  plane 
intersecting  the  wide.st  dimensions 
of  the  model.  In  this  example,  it 
would  cut  through  the  center  of  the 
motor  shaft,  splitting  the  motor  in 
half.  A  plane  may  be  physically  es- 


Curing 

Cure  temperatures  under  170°F 
are  preferred  for  the  potting  mate¬ 
rial  used,  as  the  molds  will  not  take 
high  temperatures.  Undertake  ini¬ 
tial  experiments  upon  simple  mod¬ 
els  until  you  become  familiar  with 
the  mold  making  materials,  their 
advantages  and  limitations. 

Basically,  techniques  of  mixing, 
pouring  and  curing  of  simple  mod¬ 
els  are  sound  and  much  low'er  in  cost 
than  precision  machining  of  molds. 
Epoxy  molds  prepared  in  this  man¬ 
ner  offer  substantial  savings  to  elec¬ 
trical  and  electronic  manufacturers. 

A  recommended  mold  material  is 
Epocast  11-B  (Furane).  It  is  room 
temperature  setting,  resulting  in 
negligible  thermal  shrinkage  during 
cure  although  there  is  slight  poly¬ 
merization  shrinkage.  This  leads  to 
accurate  mold  dimensions.  Flexibil¬ 
ity  is  adjustable,  according  to  pro- 


FIG.  1  — Edablithing  mold  parting  lint 
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NOW!  A  DURABLE  MEMORY 
FOR  DEFENSE  COMPUTERS 

Designed  to  your  specifications  in  virtually  any  size,  a  General  Electric 
Memory  Pack,  now  available  for  military  application,  provides  solid 
protection  for  the  sensitive  ferrite  cores  of  a  memory  matrix.  Built  to 
withstand  considerable  shock  and  vibration,  and  extreme  variations 
in  humidity,  altitude  and  temperature,  this  strong  and  rigid  Memory 
Pack  has  manifest  advantages  in  rugged  military  situations.  Easily 
stacked  into  multiples,  every  Memory  Pack  is  100%  tested  and  ready 
for  use  and,  most  often  there  is  no  increase  in  cost  over  the  old,  unpro¬ 
tected  memory  plane. 

Write  to  Defense  Industry  Sales,  Section  227-31 A  for  our  develop¬ 
ment  bulletin  and  information  on  terms  of  sale. 


c 


GENERAL 


ELECTRIC 


DEFENSE  ELECTRONICS  DIVISION 
HEAVY  MILITARY  ELECTRONICS  DEPARTMENT.  SYRACUSE,  N.  Y. 
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portion  of  hardener  used.  Gravity 
pour  provides  a  smooth  surface,  en¬ 
trained  air  being  displaced  by 
fillers. 


Relays  Are  Packaged 
In  Plastic  Blisters 


Transparent  plastic  blisters  are 
used  by  International  Business  Ma¬ 
chines  Corp.,  New  York,  to  package 
computer  relays.  The  sealed  blis¬ 
ters  protect  the  relays  from  dust 
and  humidity  and  also  minimize 
handling  damage. 

Relays  are  packaged  in  groups  of 
30.  The  plastic  sheet  in  which  the 
blisters  are  formed  and  the  backing 
card  are  preperforated  at  the  blis¬ 
ter  flanges  so  that  individual  pack¬ 
ages  can  be  removed  from  the  card, 
without  destroying  the  seal. 

The  sheet  of  blisters  is  placed  in 
a  loading  tray  with  the  open  sides 
of  the  blisters  up  (Fig.  1).  After 
the  relays  are  placed  in  the  blisters, 
a  plastic  coated  card  is  laid  on  top. 
The  tray  is  positioned  on  a  blister 
package  sealer,  made  by  Trono- 
matic  Machine  Mfg.  Corp.,  New 
York. 

The  flanges  of  the  blistei's  are 
sealed  to  the  card  by  a  contoured 
hot  plate  which  is  pressed  onto  the 
card  by  a  ram.  A  temperature  of 
350  F,  pressure  of  85  psi  and  a  seal- 


US  Transistor  complete  range  of 
commercial  and  industrial  transis¬ 
tors  are  applicable  for  every  pur¬ 
pose.  Four  separately  designed 
series  offer  the  characteristics  that 
will  suit  your  individual  require¬ 
ments.  All  the  transistors  listed  in 
the  adjoining  table  have  welded 
hermetic  seals  and  meet  or  exceed 
mechanical  and  environmental  re¬ 
quirements. 


COMPUTING 

ind 

SWITCHING 


R.F. 

RADIO 

TYPES 


Write  today  for  enfineeriog  data  or  personal 
application  assistance. 


U.  S.  TRANSISTOR  CORP. 

149  illeen  Way,  Syeaaet,  L  I.,  N.  Y.  •  WAInwt  1-5SOO 
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Electrical  Coil  Windings 


For  40  years  .  .  .  specializing  in  all  tjrpes  of  coils  to 
cnstomers’  spedficatioos.  Design  or  engineering  assisc- 
anoB  available  on  request. 


PREPERFORATIONS- 


SINCi  1917  ^ 

65  PaviDon  Avenue  Providence  5,  Rhode  Island 


-BLISTERS 


relay- 
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FIG.  1-4lot  pkito  smU  blistor  flanges  le 
card 


ELECTROMECHANICAL 
SWITCHES  FOR 
TELEMETERING  SYSTEMS! 


Specifications,  perf-'rmances,  ap-  October  2nd,  1959  issue  (did  you 
plications  for  typical  electro-  miss  it?).  Another  reason  to  sub¬ 
mechanical  commutators  for  scribe  to  electronics  (or  renew 
long-range  sampling,  program-  your  subscription).  Fill  in 
ming.  Quick  comparisons  let  you  Reader  Service  Card  box.  Easy 
know  what’s  going  on  ...  see  to  use.  Postage  free. 

FIND  WHAT  YOU  NEED  IN... 

electronics 


Relay*  ore  loaded  in  tray  of  blitters. 
Blitter  theet  it  teen  at  left 
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H.CROSS  CO 


N.  Y.  38.  N  Y 
worth  2-2044 
COrtlandt  7-0470' 


’IlIrMONI 


Tray  i*  pkicad  in  mochin*  and  covarod 
with  cootod  card 


^  '  A  veritable  handbook  on  antennas  and 

systems  everyone  in  communications,  commercial 
or  military,  will  find  informative  and  helpful.  Complete 
information  on  everything  from  antennas  and 
- towers  to  rotation  and  indication  systems. 


your  capy!  ' 

Just  writa  us  on 
your  company  lat- 
terhaad;  your  fra# 
copy  will  ba  sant 
as  soon  as  avail- 
abls.  Plaasa  ad- 
drass  raquasts  to 
Oapt.  TC. 


Finishad  packaga.  Idantifying  numbart  on 
ralays  ora  vitibla  through  btistar 


Communication  and  TV  Ant( 


LABORATORIES 


SINCE 

1921 


ASBURV  PARK  3S.  NEW  JERSEY,  U.8.A. 
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ing  cycle  of  4  to  6  seconds  are  nor¬ 
mally  used. 

The  loading  tray  is  aluminum. 
The  card  coating  and  blisters  illus¬ 
trated  are  acetate.  The  sealing  ma¬ 
chine  can  be  modified  to  provide  an 
inert  gas  or  other  filling  in  the  blis¬ 
ters.  The  cards  are  stacked  in  car¬ 
tons  for  shipment  or  storage. 


if  PURE  TUNGSTEN 
i  MOLYBDENUM 


if  THORIATED  TUNGSTEN 
if  SPECIAL  ALLOYS 


and  OTHER  METALS 


String  Returns  Jeweler's 
Lathe  Tool  Traverse 

Jewelers’  lajhes  are  frequently 
•used  for  fine  machining  on  elec¬ 
tronic  components.  If  the  traverse 
crank  which  moves  the  cutting  tool 
parallel  ^to  the  workpiece  is  turned 
by  hand,  the  work  can  be  made  less 
tedious  by  supplying  the  machinist 
with  a  piece  of  string.  The  dtring  is 
tied  to  the  crank  and  wound  on  the 
crank  shaft  as  the  traverse  is  made. 
To  return  the  tool  to  starting  posi¬ 
tion,  the  string  is  pulled.  Or,  a 
weight  can  be  hung  on  the  end  of 
the  string  and  the  string  hung  free 
through  a  hole  in  the  workbench, 
so  the  string  winds  and  unwinds  it¬ 
self.  This  is  used  by  Electro  Tec 
Corp.,  S.  Hackensack,  N.  J. 


TOLERANCES  CLOSER  THAN  COMMERCIAL  STANDARDS 

by 

OUR  SPECIAL  ROLLING  TECHNIOUE 

Not*:  for  highly  engineered  applications— strips  of  TUNGSTEN 
and  some  other  metals  can  be  supplied 


Finish:  Roll  Finish— Black  or  Cleaned 

Ribbons  may  be  supplied  in  Mg.  weights  if  required 


For  HIGHLY  EHGINEERED  APPLICATIOHS 

DEVELOPED  AND  MANUFACTURED  BY 
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On  The  Market 


Voltage  Comparator 
precision  unit 

(  Electro  Precision  Corp.,  P.  O.  Box 
I  669,  Arkadelphia,  Ark.  The  DLI- 
'  206  comparator,  designed  for  rapid, 

accurate  GO,  NO-CiO  indication  of  d-c 
voltage  levels,  is  particularly  valu¬ 
able  in  automatic  component  test¬ 
ing,  system  checkout,  or  process 


monitoring.  It  features  a  self-con¬ 
tained  Zener  diode  reference,  true 
differential  input  giving  60  db  com¬ 
mon  mode  rejection,  and  0.1  percent 
absolute  accuracy.  The  two  limit 
settings  are  established  by  1,000  di¬ 
vision  locking  potentiometer  dials. 
Common  mode  rejection  is  60  db  at 
60  cps.  Price  is  $1,100. 
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Digital  Clock 

used  in  process  control 

Parabam,  Inc.,  13000  Yukon  Ave., 
Hawthorne,  Calif.  New  standard 
digital  clock  is  designed  for  use  in 
process  control  systems.  By  utiliz¬ 
ing  sealed  components  the  clock 
may  be  safely  operated  in  areas 


where  explosive  gases  are  present. 
When  used  in  standard  data  log¬ 
ging,  programming,  or  computer 
applications,  the  clock  requires  lit- 
tie  preventive  maintenance.  The 
unit  oil-filled  step  switches,  mer¬ 
cury  wetted  relays  and  sealed 
switches. 

CIRCLE  301  ON  READER  SERVICE  CARD 


Transformers 

impedance  matching 

Technitrol  Engineering  Co.,  1952 
E.  Allegheny  Ave.,  Philadelphia  34, 
Pa.  Model  ATMS-2002  impedance 
matching  transformers  are  availa¬ 
ble  for  use  with  the  ATMS-2001 
power  amplifier  permitting  an  out¬ 


put  impedance  selection  4,  16,  64, 
600  or  2,400  ohms.  Frequency  re¬ 
sponse  of  the  matching  transform¬ 
ers  is  30  cps  to  160  kc  ±  2  db  at 
extreme  impedance  values.  The 
transformers  can  handle  up  to  20 
w  of  power  with  distortion  at  less 
than  1.6  percent. 
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ated  by  a  permanent  magnet.  The 
switch  capsule  is  sealed  in  glass  and 
pressurized  with  hydrogen.  The 
capsule  is  potted  in  an  impregnated 
paper  tube  to  make  it  safe  and  prac¬ 
tical  to  use  with  permanent  mag¬ 
nets.  The  HGX-1003  will  handle 
a  contact  load  of  6  amperes  maxi¬ 
mum,  500  V  maximum,  250  va. 
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D-C  Power  Supply 
extended  range 

Opad  Electric  Co.,  43  Walker  St., 
New  York  13,  N.  Y.  The  d-c  output 
voltage  range  of  model  KM88  air¬ 
craft  battery  substitute  has  been 
extended  to  cover  0-30  v  d-c  at  the 
full  load  rating  of  20  amperes. 


Maximum  rms  ripple  has  also  been 
reduced  to  be  within  i  of  one  per¬ 
cent  of  the  average  d-c  output.  In¬ 
put  to  the  supply  is  115  v  a-c  60 
cycles  single  phase.  Marginal  check¬ 
ing,  overvoltage  testnig  as  well  as 
normal  operation  of  28  v  airborne 
equipment  are  possible. 
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Contact  Switch 
mercury-wetted 

C.  P.  Clare  &  Co.,  3101  Pratt  Blvd., 
Chicago  45,  Ill.  Type  HGX-1003 
mercury-wetted  contact  switch  is 
designed  for  use  as  a  limit  switch, 
float  switch,  stepping  switch,  pulse 
generator,  time  base,  or  in  other 
applications  where  it  may  be  actu¬ 
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*^hcn  bused  in  the  reverse  ducct 
fi  be  used  as  a  voltace  reculatoi 
^atcAicnt. 


Silicon  Zener  Diodes 
500  mw  and  1  w  rated 

International  Rectifier  CkiRP., 
1521  E.  Grand  Ave.,  El  Segundo, 
Calif.  An  economy  line  of  silicon 
Zener  diodes,  designed  specifically 
for  commercial  equipment  applica¬ 
tions,  demonstrate  low  Zener  im¬ 
pedance  values  and  very  sharp 
Zener  “knees”.  They  are  available 


in  standard  RETMA  10  percent 
voltage  steps  from  5.6  to  27  v.  All 
types  embody  a  technical  advance¬ 
ment  in  the  sealing  of  Zener  diode 
junctions,  termed  “Tri-Sealed” — a 
three-layer  seal  assuring  high  re¬ 
sistance  to  humidity,  shock,  vibra¬ 
tion,  temperature  extremes  and 
other  adverse  environmental  condi¬ 
tions. 
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Subminiature  Triode 
high  vacuum 

Amperex  Electronic  Corp.,  230 
Duffy  Ave.,  Hicksville,  N.  Y.  The 
6977  subminiature  triode  with 
fiuorescent  anode  is  used  in  solid- 
state  computers  and  missile  sys- 


Time  Base 
and  d-c  amplifier 

Houston  Instrument  Corp.,  1717 
Clay  Ave.,  Houston  3,  Texas. 
HRT-1  time  base  provides  seven 
rates  of  sweep  voltage  for  use  with 
X-Y  plotters.  Rates  available  from 
0.5  mv  per  sec  to  50  mv  per  .sec  with 
2  percent  accuracy,  which  corre¬ 
sponds  to  2  sec  to  200  sec  for  100 


Phasemeter 
precision  unit 

The  W.  L.  Maxson  Corp.,  475 
Tenth  Ave.,  New  York  18,  N.  Y. 
Model  901  precision  phasemeter 
measures  phase  angle  difference  be¬ 
tween  two  sinusoidal  voltages  with¬ 
in  a  frequency  range  of  30  to  20,000 
cps  over  a  range  of  0  to  360  deg  to 
an  absolute  accuracy  of  0.1  deg  and. 


PNPN  Rectifier 
diffused  silicon 

Texas  Instruments  Inc.,  P.  O.  Box 
312,  Dallas,  Texas.  Type  130  dif¬ 
fused  silicon  pnpn  controlled  recti¬ 
fier  is  a  four-layer  device  expected 


terns.  It  is  especially  suitable  for 
use  with  transistors  because  of  its 
low  power  consumption  ( 30  mw  an¬ 
ode  power  only  when  lighted  and  30 
mw  of  heater  continually) ;  and  be¬ 
cause  its  high  input  impedance  has 
no  loading  effect  upon  the  tran¬ 
sistor  circuit.  The  tube  structure 


mv.  By  resetting  the  recorder  at¬ 
tenuator  sweep  rates  may  be  re- 


an  incremental  accuracy  of  0.01 
deg.  Unit  is  capable  of  self-calibra¬ 
tion  and  provides  sense  information 
to  remove  180  deg  ambiguity.  Input 
impedance  is  10  megohms  shunted 
by  25  fipf.  Input  signal  level  can 
vary  from  0.5  to  10  v  rms.  An  out¬ 
put  signal  jack  is  available  for  con¬ 
tinuous  monitoring  of  phase 
changes  with  chart  recorders. 
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to  be  used  widely  in  regulated 
power  supplies,  reversing  drives, 
light  diming  devices,  surge  voltage 
suppression,  latching  relays  and 
many  other  applications.  They  fea¬ 
ture  50  to  400  V  in  both  piv  and 
breakover  voltage  with  an  average 


consists  of  a  single  strand  direct 
heated  filament  with  long  life  prop¬ 
erties  and  requiring  1  v  and  30  ma, 
a-c  or  d-c.  Around  the  cathode  is 
a  cylindrical  control  grid.  The  an¬ 
ode  is  a  grid-like  structure  coated 
with  a  P-15  phosphor. 
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duced  to  1,0)0  sec  with  some  loss 
in  linearity.  Starting  and  resetting 
may  be  accomplished  by  a  panel 
switch  or  a  single  remote  contact. 
A  “halt”  sw.itch  is  provided  to  stoo 
and  later  resume  the  sweep,  at  any 
time.  By  rotating  the  panel  switch 
to  “DC  Amp”  the  unit  becomes  a 
multipurpose  chopper  stabilized  d-c 
amplifier. 
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Voltmeter  Philadelphia,  Pa.  Type  M-121  a-f 

on  Ann  L  voltmeter,  accurate  to  i  of  1  per- 

zU  cps-  UU  C  cent,  measures  audio-  and  low 

Wayne  Kerr  Corp,,  1633  Race  St,  radio-frequency  signals  and  has 
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rectified  forward  curent  of  3  am¬ 
peres  at  50  C,  1  ampere  at  125  C, 
The  devices  will  operate  to  150  C, 
stud  temperature,  and  a  maximum 
one  time  surge  current  of  30  am¬ 
peres  can  be  tolerated. 

CIRaE  310  ON  READER  SERVICE  CARD 


full-scale  ranges  from  1  mv  to  100 
V  rms.  Frequency  range  is  from  20 
cps  to  400  kc. 
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Solid  Uno  indkotmt  tho  low  bota  fall-olf  of  on*  of  Iho  now  Bondix  tranddon  ot  comporod  fo  Hial  of  an  ordinary  franddor. 

NEW  BENDIX  HIGH  GAIN  INDUSTRIAL 
POWER  TRANSISTORS  OFFER  FLAHEST  BETA  CURVE 


Now  available— a  new  series  of  power  transistors  with 
the  flatt^t  beta  curve  in  the  industry,  made  possible  by 
an  exclusive  Bendix  process.  This  new  series  has  very  high 
current  gains— up  to  200  at  3  Adc— and  a  10-ampere 
peak  current  rating. 

Featuring  ten-amp  performance  at  a  five-amp  price, 
the  2N1136,  A,  B;  2N1137,  A,  B;  and  2N1138,  A,  B 
series  provide: 


Maximum  Voltago  Rating 


LOW  BETA  FALL-OFF - —*■ 

LOW  SATURATION  RESISTANCE - 
VOLTAGE  BREAKOOWN  RATINGS 
CURRENT  GAIN  MATCHING - 


LESS  ORIVE  ANO  LESS  OISTORTION 
— ►  GREATER  CIRCUIT  EFFICIENCY 

- ELIMINATION  OF  BURN-OUT 

I-  OPTIMUM  CIRCUIT  PERFORMANCE 


Current  Gain 

hTF  At  «  a 

Vcb  60 

Vcb  90 

Vcb  100 

■ir  b  iv  *  3  mov 

Vca  40 

Vca  70 

Vca  SO 

50-100 

2N1136 

2N1136A 

2N1136B 

75-150 

2N1137 

2N1137A 

2N1137B 

100-200 

2N1138 

2N1138A 

2N1138B 

Ideally  suited  for  use  in  static  converters  and  regulators, 
these  power  transistors  also  have  numerous  applications 
in  relay  replacements  and  drivers  for  relays,  magnetic 
clutches,  solenoids  and  other  loads  requiring  high  current. 
In  addition,  their  extremely  high  current  gain  and  excel¬ 
lent  hFE  linearity  make  them  practical  and  efficient 
television  vertical  output  amplifiers  and  hi-fi  amplifiers. 

SEMICONDUCTOR  PRODUCTS 


For  complete  information,  contact  semiconductor 
PRODUCTS,  BENDIX  AVIATION  CORPORATION,  LONG  BRANCH, 
NEW  JERSEY,  Or  the  nearest  sales  office. 

Wwtt  Coost  SqIws  117  E.  Providwocia  Avwnuw,  Burbonk,  Colifomia 

MidwMt  SoIm  Office:  4104  N.  Hariem  Avenue*  Chicogo  34,  IHnois 
New  Englond  Sales  Office:  4  Uoyd  Rood,  Tewksbury,  Mossochusetts 
Export  Soles  Office: 

Bendix  IntemoHonol  Division,  205  E.  42nd  Street,  New  York  17,  New  York 
Canadian  Affiliate: 

Computing  Devices  of  Conado,  Ltd^  P.  O.  Box  508,  Ottawa  4,  Ontario,  Conada 


Van/r  Division 

LONG  BRANCH,  N.  J. 


AVIATION  CORPORATION 
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of  8  megohms . RD150  Mar  IS 

Transistor  amplifiers  for  computer 
using  photoelectric  light*pen  as 

communication  link  . *6  Nov  20 

Transistor  gated  ampllfler  for 

digital  recorder  memory  which 

holds  data  after  shock . 80  Mar  20 

Transistor  power  amplKler  for 

solid-state  microwave  power 

generator  . 39  Apr  17 

Transistor  pulse  amplifier  for 

variable-frequency  pulse  gen¬ 
erator  . 47  Apr  8 

Transistor  repeater  and  receiving 
amplifiers  for  closed-circuit  tv 

carrier  transmission  system  .  88  June  12 
Transistor  sense  amplifier  for  high¬ 


speed  thln-fllm  memories.  ... 66  June  6 
Transistorised  age  amplifier  for 
digital  shaft  positioning  over 
phone  line  . 82  Feb  18 


Transistorised  alarm  circuit  warns 

of  faults  In  digital  systems.. 48  July  3 
Transistorised  attack  control  am¬ 
plifier  for  tone  timbre  synthe¬ 
siser  . 92  May  29 

Transistorised  d-c  operational  am¬ 
plifier  for  analog  computers. . 94  Apr  24 
Transistorised  differential  ampli¬ 
fier.  v.;lth  ade<iuate  d*c  stabil¬ 
ity  . 80  Jan  18 

Traveling-wave  parametric  am* 
plitlfTs  for  fl-band  gives  gains  of 

20  to  30  db . 31  Dec  25 

Travellng-w*ave  tubes  and  paramps 

for  l<»w-nolse  amplifiers . 108  Pec  4 

Tunnel  diode  445-kc  amplifier  has 

approslmately  20-db  gain..  .80  Nov  27 
Twin-T  amplifier  for  microwave 
spectrometer  used  to  test  elec¬ 
tron  resonance  . 142  Mar  13 

Video  ampllfler  for  astronomical 
flying-spot  cl<ised*clr<'uit  tv  sys¬ 
tem  . 88  May  8 

Wideband  amplifier  design  data ..  48  Keb  8 
Wideband  driver  amplifier  for  dig¬ 
ital  Doppler  cycle  counter ....  48  May  22 

Analysers 

Adjustable  stroboscope  snalyser 
for  studying  complex  mechan¬ 
ical  motions  .  8^  June  6 

Analysis  of  power  systems  using 

tuned  vtvm  .  •♦H  Jan  16 

Analyser  statistically  evaluates 

nnlse-signal  amplitudes . 48  July  24 

Automatic  analyser  for  studying 
multipath  delay  in  communica¬ 
tions  . 52  Sept  4 

Combustion  analyser  uaes  gated- 
ampUtude  ratio  indicator  to 
measure  cylinder  gas  tempera¬ 
ture  . 64  Mar  27 

Frequency  analyser  provides  two 

reference  signals  . 58  May  1 

Spectrum  analysers,  voltage-tun¬ 
able  ferro-electric  capacitors 

used  In  . 52  Jan  18 

Vernier  chronotron  analyser  times 

nuclear  particle  flight . 44  Mar  8 

Vibration  analyser  gives  strobe 

effect  . RD78  May  15 

Waveform  ayialysis.  design  and 
performance  of  suhaudlo  tunable 

amplifiers  for  . R|>72  Nov  6 

Waveform  analysers  lor  design 

and  production  . SK89  Sept  11 

Anestbeslii.  automatic  control  circuit 

monitors  depth  of . 48  Jan  80 

Angle  measuring  and  encoding  sys¬ 
tem  with  high-resolution  and  nc- 

<‘urary  for  missile  tracking . 78  Oct  18 

Anodising,  production  methf^s  and 

application  data  for . 58  Feb  20 

Antennas 

Airport  radar  antenna  In  New 
Zealand  designed  to  withstand 

high  winds  . RD120  Dec  4 

Antenna  design  for  power  density 

meter  . RD68  July  17 

Antenna  fur  airfield  control  radar 

has  2.25-deg  beamwidth .  .  RD88  July  17 
Antenna  for  target  and  missile 
*  transponder  used  In  nonradar 

miss  distance  indicator . 42  Apr  17 

Antenna  for  trailer-mounted  radar 
used  to  pinpoint  enemy  mor¬ 
tars  . 34  Sept  18 

Antenna  for  transmlasion  to  and 

from  space  vehicles . SR85  Apr  24 

Antenna  layout  for  Vanguard 

Mlnitrack  system  . S3  Jan  2 

Antenna  pattern  shaped  by  servo 

phase  control  . 50  Jan  2 

Antenna  tower  154  ft  higher  than 

Empire  State  Hulldlng .  .  .  .  Rl>77  Heir  11 
Hoxcar  radar  antenna  for  defense 

network  . . ..RD75  Nov  6 


Dielectric  plate  array  microwave 

antenna  aaves  space . RD54  Sept  18 

Electronically  scanned  antenna 

uaes  silicon  Junction  diode ..  RD48  Aug  21 
Elevation-aslmuth  antennas  for 
radio  propagation  research  pro¬ 
gram  . RD74  Dec  11 

Ferrite  core  antenna  for  4-tran¬ 
sistor  radio  housed  In  eyeglass 

frame  . 88  Sept  25 

Giant  stays  hold  RMBWS  antenna 

system  rigid . CM98  Nov  IS 

High-gain  parabolic  antenna  and 
parametric  amplifier  receive  sig¬ 
nals  from  Pioneer  IV . RD80  June  6 

Impedance  transfer  ring  for  find¬ 
ing  unknown  antenna  Imped¬ 
ances  . ERS82  July  81 

Inflatable  radome  made  of  dacron 

protects  radar  antennas.  .rM71  Sept  4 
Measurement  of  vswr  on  antennas, 
vhf  using  easy-to-set-up  meter 

120  Oct  28 

Microwave  phase  shifter  for  Im¬ 
proving  scanning  of  vhf  and  uhf 

radar  antennas  .  125  Mar  13 

Mobile  antenna  test  made....Rn88  Jan  30 
Multlple-dlsh  radio  telescope  has 

high  resolution  . Rr>i28  Aug  7 

New  SAGE  air-to-ground  commu¬ 
nications  antenna  shown.. RD87  Sept  4. 
Nomograph  for  finding  separation 
between  microwave  transmitting 
and  receiving  antennas ..  ERS76  June  5 
Omnidirectional  clrcularly-polar- 
ixed  broadband  antennas  for 

beacon  telemetry  . CMIOO  May  29 

Oi>en-loop  photoelectric  function 
generator  for  antenna  beam  pat¬ 
tern  for  radar  simulator . 52  Jan  9 

Optimising  multiple  antenna  sys¬ 
tem  switching  and  phasing... 55  Aug  14 
Plastic  microwave  antenna  horns 

PM  8ft  Feb  27 

PrestM'ssed  truss  rods  lighten  ra¬ 


dar  antenna  . RD78  May  15 

Power  divider  for  antenna  splits 

signal  n-ways  . rM84  July  3 

Radio  telescope  antenna  gets 

checked  . RD88  July  17 


Resonant  ring  dtploxing  for  simul¬ 
taneous  transmission  and  recep¬ 
tion  In  formard  scatter  systems 

54  July  3 

Retarded  wave  surface  radar  an¬ 
tenna  with  high  gain  and  low 

silhouette  . RDlftft  Nov  20 

Slot-antenns  array  for  missiles 

and  aircraft  . 58  Feb  27 

Space  radar  will  have  l,ftft0-ft 

spherical  antenna  . RD»>9  July  17 

Switching  vhf  power  In  antennas 

with  silicon  diodes . 58  June  19 

Television  antenna  provides  un¬ 
usual  pattern  . RD84  .^ug  28 

Turnstile  antenna  used  In  Explorer 

One  satellite  . 39  Feb  8 

Wax  models  speed  broadband  di¬ 
electric  antenna  design ...  RD58  June  28 
WIde-frequency  range  receiving 
system  for  antenna  pattern 

measurements  . 58  Keb  27 

Astro  tracking  navigation  systems 

112  Aug  7 

Attenuator,  determining  Isolating. 

vswr  using  load  curves . ERS84  Oct  2 

Attenuators,  lower  range  microwave 

variable,  calibration  of . Rl)12ft  Dec  4 

Attenuators,  magnet  leal  ly -con  trolle<l 
ferrite,  reduce  receiver  Intermodu¬ 
lation  and  cross-modulation  inter¬ 
ference  . 84  Nov  8 

.Audio 

A-m  sidebands  transmit  stereo 

RD78  Apr  10 

Audio  ampllfler  design  cuts  plate 

dissipation  . 72  .Apr  1ft 

Audio  amplifier  using  tunnel  diodes 

8ft  Nov  27 

Audio  generator  heats  stellarator 

plasmas  to  Iftft  million  C . 57  0<*t  9 

(Vilumn  loudspeakers  for  public 

address  systems  . 84  June  12 

Pompatible  stereo  radio  com¬ 
munication  using  a-m/f-m  multi¬ 
plex  . 58  May  8 

Pompensatlon  network  for  reduc¬ 
ing  distortion  In  class-B  ampli¬ 
fiers  . 54  May  22 

Designing  high-quality  audio-fre- 

(luency  transistor  amplifiers.  . 8ft  June  12 
Diode-compressor  design  data  for 

tv  audio  application . ER874  Feb  27 

KZar  defenders,  quality  testing  of 

RD78  May  15 

F-m  tuner  adapter  for  separating 
multiplexed  stereo  broadcasts 

52  Feb  6 

Four-transistor  trf  radio  In  hear¬ 
ing-aid  eyeglasa  frame . 88  Sept  26 

How  to  construct  a  miniature  f-m 
transmitter  for  public  address 

systems  . 8ft  July  31 

How  to  design  low  coat  audio 

Alters  . 88  Apr  10 

Inexpensive  sound  for  television 

receivers  . 66  Feb  27 

Monophonic  keyboard  Instrument 
for  synthesising  timbre  of  elec¬ 
tronic  musical  tones . 92  May  29 

Recent  developments  in  stereo 

broadcasting  . 41  A|>r  3 

Single-ended  transistor  amplifiers 
for  class-H,  high-fidelity  opera¬ 
tion  . 88  May  29 

Single-transistflT  oscillator  on 
phono  arm  Is  frequency  modu¬ 
lated  by  stylus . 79  Nov  13 


Single-transistor  output  circuit 
approximates  push-pull  class-B 

audio  output  . 74  June  12 

Stereo  pickup  uses  push-pull  colls 

CM78  Feb  20 

Stereophonic  tv  sound  sent  over 

conventional  transmitter . 64  Oct  Sft 

Three  audio  approaches  to  stereo 

pickup  design . CM78  Feb  IS 

Transistor,  audio  ampllfler,  for 
hearing  aid  gives  more  output 
using  vibrating  armature  speaker 

RD72  Jan  9 

Tunable  f-m  multiplex  adapter  for 

stereo  . 88  Apr  10 

Auroras,  effect  on  communications 

37  July  3 

Autocorrelatnr  to  detect  weak  sig¬ 
nals  ugMinst  noisy  background.  .58  May  22 
Automobile  Rlectronlcs 

t'ontrol  Instruments  Increase  tire 
life  by  maintaining  manufactur¬ 
ing  tolerances  . RD9ft  Dec  18 

Five-transistor  automobile  broad¬ 
cast  receiver  . 42  Sept  18 

High-st^eed  switching  of  low-level 
slgnols  used  to  determine  pres- 
st^res  Imposed  on  an  auto  seat. .54  Mar  20 
Instrument  checks  wheel  toe-in 

RD150  Mar  13 

Proximity  warning  radar  for  autos 

RD82  May  1 

Transistor  radio-controlled  garage- 
dour  opener  operates  between  6 

and  1ft  kc  . RD82  Apr  17 

Transistorised  Infrared  detector 
for  proximity  control  of  auto 
brakes  . X8  Oct  18 


Barbiturates,  automatic  control  cir¬ 
cuit  for  monitoring  administration 

of  . 43  Jan  30 

Barretters,  tables  for  selecting  to 
delect  or  measure  microwave 

power  . 59  July  17 

Hiifteries 

Phemlcal  batteries  for  power  gen¬ 
eration  during  space  flight.. SR85  Apr  24 
Dry  cell  current  sources  stabilised 
with  transistorised  inverse  feed¬ 
back  circuit  . 7S  Oct  9 

Dry  cells,  tabulation  of  internal 
resistance  an<l  life  test  results 

85  Feb  2ft 

Japanese  developed  miniature  re¬ 
chargeable  cells  for  transistor¬ 
ised  devices .  . Ift9  Sept  11 

.Nuclear  and  electrochemical  bat¬ 
teries  for  future  space-age  elec¬ 
tronics  . 43  Mar  20 

Solar  cells  aid  photosynthesis 

study  . RD58  Sept  18 

I'se  of  batteries  in  transistor  cir¬ 
cuits  . SR53  July  31 

Beacon,  marker,  transistorised  re¬ 
ceiver  for  light  plane  use . 78  Nov  13 

Bent'ons.  radar,  nomograph  for  de¬ 
termining  range  of . ERS80  Sept  4 

Bearings,  environmental  limits  of 

materials  used  for . SR81  Dec  4 

Behavioral  sclenres.  use  of  logic  net¬ 
works  aid  psychological  testing 

in  . 70  Oct  16 

Beryllium  dish  to  shield  satellites 

rM88  July  10 

Beryllium  oxide,  pure,  for  4,800  F 

CM86  June  28 

Betatron  of  15  mev  for  Industrial 
portable  use  developed  by  Japanese 

109  Sept  11 

Biax,  high-speed  ferrite  memory  and 

logic  element  . 43  Oct  30 

Biological  pressures  of  vital  body 
li(|uids  measured  and  recorded  by 

photoelectric  manometer  . 41  Dec  2,5 

Biologists  helped  to  see  cell  growth 

with  microphotometer  . RD82  July  10 

Blood  pressure  and  heart  rate  regu¬ 
lator  . 8  Jan  2 

Blood  volume  measured  using  Anger 
plethysmograph  with  miniature 

photocell  . 122  Sept  11 

Boats,  electronic  timer  monitors  out¬ 
board  >  s  . RD75  Nov  8 

Brtmdcast  recent  developments 

In  stereo  . 41  Apr  3 

Buffer  circuit  for  Vanguard  Mini- 

track  system  . 33  Jan  2 

Buffer  for  digital  data  transmission 
made  more  compact  using  coin¬ 
cident-current  technique  . 50  Oct  2 

Buffers,  starved  transistors  raise  d-c 

input  resistance  of . .54  .Tan  30 

- C - 


CHhIew 

t'able  building  facilitated  by  lusy 
susan  which  brings  100  wires 

into  easy  reach . .....PT114  Apr  24 

Table  shields  grounded  compactly 
and  economically  with  shorter 

ferrules  . PT98  Sept  25 

Tables  speidally  engineered  for 
data  processing  and  transmission 

equipment  . CM75  Oct  2 

Tharseteristics  of  hlgh-tempera- 
ture.  coaxial  cables  employing 

Teflon  dielectrics  . 69  May  8 

Environmental  limits  of  materials 

used  for  cables . SR81  Dec  4 

Flexible  coaxial  cable  takes  1.000 

F  . TM64  June  28 
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Helicopter  lays  special  cable  at 

100  mph  . CM10»  May  20 

R-f  cables  an<l  cunneciors  for  mili¬ 
tary  applications  (see  Jan.  1st 
issue  for  2ml  part  of  this 

article)  . 42  Dec  2j 

Silicon  rubber  compounds  for  thin- 
ner-walled  cable  insulation 

CM04  July  31 

Specially  eiiKineered  cables  for 
data  processing  and  transmis¬ 
sion  e<iuipment  . CM75  Oct  2 

S|ieech  cable  links  l\8.  and  Puerto 

Rico  . CM54  I>ec  2a 

Tamper-proof  tap-proof  cable  for 
tv.  telephone  and  wire  photo 

service  . CM81  l>ec  11 

Caliper,  electronic,  checks  printed 

circuits  . 44  Jan  2 

CamerHs 

Fast  electronic  camera  shows  metal 

fatique  . RDCO  July  3 

Photc»emlssive  television  camera 
tul»es.  tsbulntlon  of  commercially 

available  t>pes  . 92  Apr  24 

Remote  tv  film  camera,  transis- 

torixed  sound  amplifier  for...5S  Jan  16 
Transistorised  electronic  camera. 

flash  pow'er  unit  for . SR53  July  11 

Ultrasonic  tv  camera  supplements 
x-rays  in  displaying  internal 

structures  . RD124  Sept  11 

Vidlcon-type  television  camera 

tubes,  characteristics  of . 46  Apr  17 

t'spacltance  measurements  in  design 

and  pr<»durtion  . SRH9  Sept  11 

C'aparltom 

Automatic  winder  for  metalised 

capacitors  . I*T110  May  29 

(^apacitors  for  thermionic  Inte¬ 
grated  micromodules  . ('MKO  May  15 

Capacitors,  use  in  transistor  cir¬ 
cuits  . 8R:.3  July  81 

Choosing  and  using  capacitors  to 

obtain  reliability  . 81(65  .May  29 

Circuit  design  using  voltage-vari¬ 
able  silicon  capacitors . IK  Sept  18 

Knvironmental  limits  of  materials 

used  for  capacitors . SHHI  4 

(General  characteristics  of  capaci¬ 
tors  made  under  micromodule 

program  . 62  May  15 

Hyperlytic  capacitors  have  10- 
year  working  and  Khelf  life.. 

C.M134  t)t  t  23 

Machine  stacks  glass  capacitors 

PTH2  Feb  20 

Ratings  for  metal-encased,  flxe<l> 

uaper.  d-c  capacitors . r»3  July  3 

Sol  id -circuit  capacitors  formed 

from  diode  Junctions  . 11i»  Aug  7 

Solid -circuit  lumped  and  distrib¬ 
uted  capacitors  . <’MS2  Apr  10 

Spring-leg  speed  cup  to  hold  ca¬ 
pacitors  . I'T7.’.  Mar  6 

Stabilizer  control  of  cipacltor  di¬ 
electrics  . ('.MT2  .May  22 

Voltage-tunable  ferroelectric  ca¬ 
pacitors.  circuits  using . 52  Jun  16 

Voltage-variable  capacitor  selec¬ 
tion  guide  . 52  July  24 

Wafer-thin,  silvereil-mica.  cement - 

insulated  capacitors  . <'*M56  Dec  25 

Working  and  shei^  life  of  electro¬ 
lytic  capacitors  extended  to  ten 

years  . CM  134  « >ct  23 

Carrier  transmission  system  for 

closed-circuit  television . 66  June  12 

Casting  metal  in  ceramic  shells 

('M99  Nov  13 

f'ath4»de  Kay  Tubes 

Cathode-ray  storage  tubes  for 

direct  viewing  . 4rt  Jan  23 

Cathode-ray  storage  tubes  for 

special  purposes  . 32  .Ian  30 

Cathode  ray  tube  display,  com¬ 
puter-controlled,  'Using  photo¬ 
electric  light  pen . 85  Nov  20 

Cathode  ray  tube  display  system 
uses  analog  techniques  to  form 

characters  . 116  Oct  23 

Catho<1e  ray  tube  storage  has  sym¬ 
metrical  guns . CM60  Jan  2 

Cathode  ray  tube  used  in  open- 
loop  photoelectric  function  gen¬ 
erator  . 52  Jan  9 

Cathode  ray  tube  with  eight  com¬ 
pletely  Independent  guns  In  one 

envelope  . CM113  Apr  24 

Parallax-free  scales  applied  as 
black  pattern  on  Inside  of  ert 

screen  . Rl)6x  o<  t  2 

Cellometer  measures  cloud-height 

using  computer  for  analysis.  . RI)k8  Oct  16 
(VramlcM 

Casting  metal  in  ceramic  shells 

CM99  Nov  13 

Ceramic  cartridge  designs  for 

stereo  appllcatlonH  . CM78  Feb  13 

Ceramic  materia!  takes  tempera¬ 
tures  of  5.000F . CM 81  Feb  13 

<  cramlc  printed  circuit  tmards 

made  on  punch  press . PT78  Oct  2 

Ceramic-type,  Inorganic  materials 
used  for  hlgh-temperature  elec¬ 
trical  Insulations  . 65  Nov  27 

Ceramic  wafer  tubes  for  modular 

units  . CM94  Sept  25 

High  temperature  ceramic  insula¬ 
tions  discussed  at  Rlectrlral  In¬ 
sulation  Conference  . CM54  l>e<-  25 

Strength  of  ceramics  being  In¬ 
vestigated  by  NHS . CM79  Aug  14 

Chemical  conversion  coatings,  tabu¬ 
lation  of  characteristics  of . 58  Nov  6 

Chemlca!,  gyro  flotation,  remains 

viscous  down  to  — 65F . CM76  Jan  16 


Chemical  power  sources  for  space- 

age  electronics  . 43  Mar  20 

Chokes,  dynamic  test  of  Alter  choke 
Inductance  at  rated  average  cur¬ 
rent  . RD54  Jan  23 

Chopped  current  or  voltage  wave, 
flndlng  rms  value  with  ordinary 
test  equipment  and  curves  .KK846  Dec  25 
i'hupper.  highly  sensitive  electronic, 
reiluces  fleld-swltchlng  transient 

duration  . KD66  Oct  2 

Chopper  transistor  for  voltage  com¬ 
parator  using  high-speed  power 

switch  . 56  Jan  30 

Chopper,  trsnsistoriied.  for  d-c  op¬ 
erational  amplitler  used  In  analog 

computers  . 04  Apr  24 

t'hromate  coatings,  production  meth-  ‘ 

Oils  and  application  data  for... 58  Feb  20 
('hronotron.  vernier,  times  nuclear 

particle  flight  . 44  Mar  6 

Circuit  l>oard  assembly  for  mech* 

anlsation  of  electronics  Arms ...49  Nov  6 
Circuit  lK>ard  of  quick-connect  type 

for  training  technicians . CMl»i9  Nov  20 

Circuit  board  printed  In  full  color 

CM  130  Aug  7 

Circuits,  techniques  for  designing  for 

reliability  . SR65  -May  29 

Circulator,  Y-type  microwave,  with 
wide  bandwlth  und  high  power- 

handling  capabilities  . 81  U‘i  1H 

CItlxens’  radio  revision  spurs  equip¬ 
ment  design  . 55  Apr  10 

Cleaners,  characteristics  of  typical 
commercially  available  ultrasonic 

types  . 65  .lune  5 

Cleaning  delicate  parta  using  ultra¬ 
sonics  . PTHO  .Isn  9 

Cleaning  efflctency  of  ultrasonic  wash 

methods  Improved  . 1^96  Oct  16 

Cleaning  units,  automatic  solvent. 

dlsc'ussed  at  IRE  show . PT70  Apr  17 

Cleaning  with  hydr«»gen  peroxide- 
formic  acid-water  combination  Is 

safe  and  sure . PT76  Oct  2 

Clipper,  silicon  dimie,  for  ra«lar 

modulator  .../ . 70  June  12 


('lc»ck  ClrcultM 

Clock  pulse  generators,  design  of 

high  frequency  . 56  .\ug  28 

Clock  track  rei-order,  transis* 
torixed.  for  writing  timing  sig¬ 
nals  on  magnetic  drum . 74  Oct  9 

('locking  technique  permits  hlgh- 
denslty  recording  on  magnetic 

tape  . •- 

Megapulsc  generator  for  3-  and 

4-phRse  10-mr  clocking . 66  Aug  14 

Transistors  provide  computer 

clock  slk^ttals  . Feb  27 

('loud-beight  data  analyzed  using 

computer  . RI>88  Oct  16 

Clutter,  radar,  simulation  of  during 
a  number  of  ccmsecutlvc  sweeps 

78  Sept  25 


Coatings,  conipatiblllty  of  with  CMin- 

tacting  materials  . 8HK|  l>r»r  4 

Coaxial  element  extends  transistor 
fre4iuency  measurement  range  up 

t i . 00 0  me .  31  Aug  21 

('oil,  heat-dlsslpatlng,  for  rotary 

components  . CM108  May  29 

Coll  winders  discussed  nt  IRE  show 

1»T70  Apr  17 

Collision  avoidance  system  fi»r  air¬ 
craft  does  not  require  range  data 

Kl>60  July  24 

Colorimeter  of  photoelectric  type 

developed  by  .lapanese . 109  Sept  11 

Combiner  for  ganging  four  r-f  trans¬ 
mitters  on  common  antenna  to 
overcome  jamming  . 68  Nov  27 


('omniiiiilcatlonM 

Air-ground  communications  sys¬ 
tem  for  space  testing  at  High 

Range  . 53  Mar  27 

Amplitude  m«»dulatlon  sidebands 

transmit  stereo  . Rl>78  Apr  10 

Analyzing  multipath  delay  In  com¬ 
munications  studies  . 52  Sept  4 

Automatic  voice  data  link  for 

communlcatbms . 47  Jan  9 

Average  time  for  one-way  com¬ 
munication  to  planets . SR65  .4pr  24 

Bandwidth  problems  in  data  Iran-  - 

mission  . 8^93  «tct  23 

('haracteristics  of  communication 

in  space  . 8R65  Apr  24 

Charts  show  which  unwante<l  har¬ 
monics  of  two  signals  will  cause 
Interference  In  mixer  ....ER867  l>«*c  11 
Communications  of  the  future— 
what  we  learned  from  the  lOY 

37  July  3 

Comm  unicatlons-t  racking  system 

for  Project  ('ourler.. . RD72  Nov  6 

Communications  used  at  missile 

test  ranges  . 47  Jan  16 

Controlled -carrier  communication 
system  reduces  transmitter 

power  and  offsets  fading . 60  Jan  30 

Correlation  devices  to  detect  weak 
signals  against  noisy  back¬ 
grounds  . 58  May  22 

Digital  data  transmission  using 
compart  coincident-current  tech¬ 
nique  for  buffer . 50  Oct  2 

Klevation-asimuth  antennas  for 
adio  propagation  research  pro¬ 
gram  . . RD7  4  Dec  1 1 

FRRNA  voice  radio  system  reduces 
noise  by  transmitting  frequency 
and  amplitude  components  of 
speech  on  separate  channels.. 53  Dec  11 


Frequency  translation  ayatems  Im¬ 
prove  multipath  pulse  communi¬ 
cations  . 66  June  19 

Influence  of  parametric  ampllflers 
and  s(dld-state  maaer  on  com¬ 
munications  . 89  Apr  17 

Instrumentation  system  for  Intelli¬ 
gibility  evaluation  of  voice  com¬ 
munications  . 88  May  29 

Interplanetary  communications  us¬ 
ing  apace  probes  and  aatetlltea 

48  Oct  10 

Military  communications  Improved 
using  dynamic  trap  to  capture 

weak  f-m  signals . 64  Jan  9 

Modern  communications  methods 

8R93  Oct  23 

Paraiiips  and  iwt’s  fur  low-nolse 
reception  of  extremely  w’eak 

signals  . 106  Dec  4 

Propagation  studies,  analyser  ala- 
tiatically  evaluates  nolae-algnal 

amplitudes  for  . 48  July  24 

Slgnitlciint  developments  In  nilcro- 
w'sve,  telegraph  and  telephone 
ayslema  Improve  transmission 

quality  . 72  D'»c  19 

Soviets  give  data  on  sun  satellite 

RD66  Jan  30 

Speech  cable  links  US.  and 

Puerto  Rico  . CM54  Dec  25 

Strip-chart  recorder  for  radio 

propagation  research  . 78  Dec  18 

Tap-prmif,  tamper-proof  tv.  tele¬ 
phone  and  wire  photo  cables.  . 

rM81  Dec  11 

Transistor  circuits  for  communi¬ 
cating  w'lth  power-line  carriers 

70  May  15 

Transistorized  comniunlcatlons 
system  developed  by  Japanese 

109  Sept  11 

Commutat<»r.  electronic,  tabulation 
of  representative  types  used  for 

multiplex  telemetering  . 76  Sept  25 

Commutator,  transistor,  for  encoder 
used  to  measure  random  event 

lime  Intervals  . 48  Mar  20 

Commutators,  mei'hanlcal  snd  elec¬ 
tronic.  for  alrb<»rne  multiplex  te¬ 
lemetering  .  46  .Tuly  8 

Commutators.  spe«- 1  flea  t  Ions.  per¬ 
formances  and  applications  for 
typical  electromechanical  edm- 
mutators  . 54  (Vt  2 

CnmpHrlson  C'IrcultN 

Comp'irlson  of  li-f  transistor  with 
short  circuit  to  messure  fro 

ER854  Jan  2 

Comiiarlson  of  physical  and  elec¬ 
trical  properties  of  chrome-cop 
per  alloy,  copper  and  reinforced 

straml  wires  . CM74  Jan  9 

Double-sweep  comparator  for 
making  contour  map  of  micro- 
w’ave  device’s  prttpertles.  RD7m  June  12 
Electronic  switch  using  hlgh-galn 

d-c  o)>erHtlonal  ampllflers.  .. 66  Nov  6 
Flylng-spot  close<l -circuit  tv  sys¬ 
tem  for  comparing  photographs 

66  May  8 

f*hase  comparator  for  digital  feed¬ 
back.  frequency  multiplier ...  60  July  17 
Dhase  comparison  circuit  for  servo 
phase  control  used  lt»  s'-^spe  an¬ 
tenna  pattern  . 50  Jan  2 

Transistor  voltage  comparator 
uses  high-speed  power  switch 

56  Jan  3a 

Transistorized  amplitude  compara¬ 
tors  for  noise-signal  analyser 

48  July  24 

Vo1tM"^e  (  omparatnr  for  monitoring 

sawtiMith  generator  output...  44  Feb  6 

ComiMiiients 

Air-oscillated  rod  autoniul  irally 

steps  series  coil  winder . PT84  Dec  11 

Automatic  comi»onent  sorting  using 
time  sample  dete<'lor  to  measure 

waveforms . 56  Feb  13 

^''haracteristics  of  micromodule 

components  . 51  May  22 

Choosing,  using  and  testing  com¬ 
ponents  to  obtain  reiiabllitv 

SR65  May  29 

Coiii|Kments  for  a  lOO-mc  com¬ 
puter  . (''M66  .luly  lOs,^ 

Computer  design  may  foster  de¬ 
velopment  of  microscopic  com¬ 
ponents  . RD124  Sept  11 

Crackle-free  potentlon»eter  uses 

CdS  photo-resistors  . CM80  Dec-  11 

Direct-view,  halftone  storage  tube 
capable  of  sel<*ctlve  trasure  and 

nonstorage  writing  . 81  Dec  25 

Electroformlng  intricate  and  com¬ 
plex-shaped  electronic  compo¬ 
nents  . 114  Sept  11 

Rlectrolumlnes<-ent  panels  as  stor¬ 
age  and  display  devices . 31  Dec  25 

Epoxy  resins  used  to  assemble  snd 

pot  electrical  components.  .  PT58  Dec  2> 
(Hass  parts  formed  precisely  by 

shrinking  . PT72  Sept  4 

(trid-controlled,  secondary  -  emis¬ 
sion  electron  multiplier  tube  de¬ 
livers  5-smp  output  for  20-80  ma 

input  . 31  Eb'r  25 

Heat  tranafer  In  component  de¬ 
sign  . CM92  f>ct  16 

High-density  packaging  of  com¬ 
ponents  to  reduce  size  of  elec¬ 
tronic  units  . 62  f>ct  9 

How  to  choose  precision  tine  wire 

CM78  Dec  11 
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How  to  roclalm  potted  componenta 

CM7t  Nov  t 

Inatrument-crade  variable  air  ra- 
pacltora  machined  from  aolld 

aluminum  blocka  . PTtt  Dec  11 

International  atandarda  tor  elec¬ 
tronic  devicea . CM14  Oct  1< 

tCIttInc  componenta  amootha  pro¬ 
duction  flow  . PT70  Feb  t 

Knurl  broaching  jolna  amall  metal 

componenta  . PTT*  Mar  20 

Machine  aaaemblea  componenta  In 

modulea  automatically  _ PT70  July  10 

Making  component  teat  flxturea 

more  veraatlle . PTat  May  16 

MIcro-elementa  In  mlcromlnlaturl- 
aallon  approachea  aponaored  by 

military  aervlcea  . 40  Dec  11 

Micromodule  componenta  for  mili¬ 
tary  application  . 02  May  II 

Modular  deaign  reducea  apace, 
weight  and  cooling  requiremenia 

CMOS  Jan  23 

Modular  flituraa  apeed  environ¬ 
mental  teatlng  of  componenta 

PT80  Nov  27 

Modular  atrip  tranamlaalon  line 

componenta  . CM72  Mar  20 

Molecular  electronic#— hope  for 

the  future  . CMllO  Apr  24 

Monolythic  circulta  for  fitting 
evaporated  flima  to  ahape  of 

component . 126  Mar  12 

Multiple  dip-braaing  for  aaaem- 

bllng  componenta  . PTIOO  Nov  13 

Parta  delivered  by  rotating  drum 

PT30  Jan  10 

Parta  molded  Into  epoxy  mirror# 
for  Infrared  and  optical  uae 

PTOO  Apr  10 

Phyalcal  and  electrical  parametera 

of  deflection  yokea . 68  Dec  11 

Qutck-dlaconnect  circuit  board  for 
aaaembllng  componenta  during 

technician  training  . CMIOO  Nov  20 

Reflected-beam  kineacope  uaea 
electroatatlc  componenta  to  re¬ 
duce  aixe  and  weight . 31  Dec  26 

R-f  cablea  and  connectora  for  mili¬ 
tary  appllcatlona  (flee  Jan.  lat 
laaue  for  2nd  part  of  thia  article) 

42  Dec  26 

Rollera  atralghten  bent  axial  com¬ 
ponent  leada  . PT80  Feb  27 

Shaker  teata  apace  componenta 

RD74  Feb  20 

Solid-circuit  con.ponenta  . 110  Aug  7 

Solid-circuit  componenta  ....rM82  Apr  10 

Sorting  componenta  by  automati¬ 
cally  meaauring  waveforma  with 

time-aample  detector  . 66  Feb  13 

Synthetic  aapphlrea  offer  engineer¬ 
ing  advantagea  In  electronic 

component  deaign  . 110  Dec  4 

Tap-proof,  tamper-proof  tv.  tele¬ 
phone  and  wire  photo  cablea 

CMSl  Dec  11 

Teatlng  failure  ratea  of  common 
electronic  and  electromechanical 

parta  . RD74  Dec  11 

Thermionic  Integrated  mlcromo- 

dulea  . CM80  May  16 

Thermoelectric  function  on  the 

market  . CM106  May  20 

Traveling-wave  tube  for  P-band 
givra  20-db  gain  with  nolae  fig¬ 
ure  In  4  6-db  range . 31  Dec  26 

Traveling-wave  tubea  and  parampa 
for  low-nitlae  reception  of  ex¬ 
tremely  weak  aignala . 106  Dec  4 

Voltage-variable  capacitance  di¬ 
ode#  for  frequency  modulating 

vhf  oaclllatora  . 112  Dec  4 

Welding  componenta  directly  to¬ 
gether  givea  high  parking  den- 

ally  . CM82  Apr  10 

What  the  military  expecta  from 

future  componenta . 62  July  17 

Window-frame  module  technique 

rM66  July  10 

rompulera 

Analog  computer  eatlmatea  heat 
flow  within  building  materlala 

or  conatructlon  . RD76  Feb  27 

Analog  computer  for  Joy-atirk 
controlled,  command  aervo  poal- 

tloner  . 87  Apr  24 

Analog  computer  predlcta  thermal 
behavior  and  cooling  load  of 

dwellinga  . 34  Dec  26 

Analog  computer  almulator  tralna 

nuclear  ahlp  crewa . RD124  Sept  11 

Analog  computer  uaed  to  meaaure 
volumetric  output  of  blood  dur¬ 
ing  heart  ailment  diagnoala .  .  66  Oct  2 
Analog-to-dlgllal  encoder  for  con- 
tlnuoua  ronveralon  of  analog 
voltagea  at  one  bit  per  4  mirroaec 

101  Dec  4 

Analyxing  tranaonic  wind-tunnel 

data  . RD76  May  6 

Automatic  ayatem  for  detecting 
tranamlaalon  errora  In  6-level 

punched  tape  . 72  Dec  It 

Rlax,  high-apeed  ferrite  memory 

and  logic  element  . 43  Oct  30 

< 'haraclerlatica  of  a-c  reaolver 
alxea  3,  10  and  11  for  analog 

computation  . 62  Mar  20 

Characterlatica  of  a-c  reaolver  aIxe 

16  for  analog  compulation ....  62  Mar  27 
I'haracterlatlcB  of  a-c  reaolver 
alxea  18,  23  and  26  for  analog 

computation  . 60  Apr  3 

t'Ircult  board  covara  all  functlona 
of  analog  and  digital  circulta.. 

CM132  Aug  7 


riaaalflcatlon  of  electronic  poaltlon 

computere . 112  Aug  7 

Clutter  computer  flnde  new  uae  aa 
aircraft  navigational  ald..RD106  May  2* 
Coincident-current  technique  for 
digital  data  buffer  permit#  com¬ 
pact  conatructlon  . 60  Oct  2 

Componenta  for  a  100-mc  com¬ 
puter  . CM66  July  10 

Computer  analyaea  data  received 
from  a  cloud-height  Indicator 

RDI8  Oct  16 

Computer  deaign  may  foatar  de¬ 
velopment  of  microacopic  com¬ 
ponenta  . RD124  Sept  11 

Computer  deaign  uaing  magnet- 

oatrictive  flitera  . 72  June  It 

Computer  pre-input  ayatem  de¬ 
veloped  . RD46  Aug  21 

Computer  relaya  are  packaged  in 

tranapareni  plaetlc  bllatera.  PT60  Dec  26 
Computer  almulatora  for  automatic 

voice  data  link . 47  Jan  t 

Computer  awitching  with  aemicon- 

ductora  and  relaya . 64  Aug  14 

Computer  tape  aolvea  algnal  drop- 

outa  . CM80  June  12 

Computer-type  logic  networka  teata 
human  ability  to  carry  out  log¬ 
ical  analyala  and  ayntheaia.  .  .  .70  Oct  16 
Current  developmenta  In  awitching 
tranaiatora  for  computer  appll- 

cationa  . 8R63  July  31 

Data  atorage  and  diaplay  with  po- 

larixed  phnaphora  . 3t  Aug  23 

Deaign  of  electronic  awitchea  uaing 
hlgh-galn  d-c  operational  ampll- 

fler  . 66  Nov  6 

Deaign  of  high-frequency  clock 

pulae  generatora  . 66  Aug  23 

Digital  computer  dealgned  for  re¬ 
liability  . SR66  May  2> 

Digital  computer#  aid  radio  propa¬ 
gation  atudlea  . RD60  Dec  26 

Digital  cumputera  tranalate  data 
gathered  by  aurveying  and  map¬ 
ping  Inatrumenta  . 113  Oct  23 

Digital  data  ayatem  monitora  mete- 
orolgical  environment  of  Intru- 

aion  alarma . RD120  Dec  4 

Digital  readout  ayatem  for  auto¬ 
matically  preparing  addreaa  la- 

belB  . RD126  Aug  7 

Diode#  perform  role  of  core-awltch- 

Ing  array  in  memory . RD80  Oct  9 

Dynamic  teatlng  of  hIgh-apeed 
digital  computer  building  blocka 

66  Aug  14 

Electromechanical  analog  compu¬ 
ter  aolvea  mortar  location  prob¬ 
lem  . 34  Sept  18 

Error  computer  reduce#  error  In 

loaded  potentlometera  . 34  Aug  21 

Forming  hand  written-llke  dlglta 

on  crt  diaplay . 188  Mar  13 

Influence  of  cryotron#,  aolld-atate 
awitching  trIodea  and  atepping 

tranaiatora  on  computer# . 39  Apr  17 

Inaulating  ferrite  memory  corea 

CMlll  Sept  II 

Integrated  aemlcohductor  devicea 
for  micromlniaturixing  compu- 

tera  . 36  June  26 

Japaneae  develop  tunnel  diode 

computer  . RD6A  Dec  26 

Liinear  aelection  magnetic  core 
array  for  memory  with  one  mi- 

croaecond  cycle  time . 125  Mar  13 

Magnetic  amplifier  for  xero,  d-c  or 
very  low-frequency  current  com¬ 
puter  appllcatlona  . 84  Nov  13 

Magnetlc-diak  digital  memory  aya- 

tem  keepa  circulta  almple .  . .  .  130  Mar  13 
Magnetic-film  memory  apeeda  read- 

write  cycle  time . RD90  Sept  26 

Memory  wlndlnga  may  be  printed 

PT86  June  19 

Microminiature  circulta  for  com- 

putera  . 49  Dec  11 

Microwave  computer  adda  two 
digit#  at  frequenciea  approach¬ 
ing  apeed  of  light . 39  May  1 

Microwave  computera  for  50  to 

too  me  clock  rate  operation  ..  125  Mar  IS 
Microwave  techniquea  for  mllllml- 
croaecond  computer  Ingle  and 

awitching  circulta  . 77  Nov  20 

Outdiffuainn  technique  produce#  2- 
to-3  mlllimicroaecond  awitching 

diodea  . 66  June  5 

Parametrona  cut  digital  computer 
Coat.  Increaae  reliability  and  de- 

creaae  aixe  . RD66  Mar  20 

Photoconductlve  -  electrolumlnea- 
cent  element#  for  digltal-to-dla- 

play  tranalator . 31  Dec  25 

Photoelectric  light-pen  linka  com¬ 
puter  to  operator . 85  Nov  20 

Probability  computer  for  Imitat¬ 
ing  learning  techniquea . 125  Mar  13 

Programmed  aervo  apeeda  ahort- 
run  production  of  computer 

printed  circuit  boarda . 54  Mar  6 

RIveta  form  channel  for  computer 

wiring  . PT86  June  6 

Rodiac,  rotary  dual  Input  analog 
computing  element  for  aolving 
three-dimenaional  equatlona 

CM80  Mar  27 

Ruaaian  tranalatorixed  analog  com¬ 
puter  . 37  July  24 

Self-clocking  permita  high-denaity 

recording  on  magnetic  tape... 72  Oct  16 
Self-auatained  emlaalon  tube  re¬ 
ducea  power  drain  of  computer 
circulta  . CM66  Feb  6 


Servo-aetting  potentiometer  module 

fur  analog  computera . CM83  Mar  17 

Sixe  of  digital  and  analog  com¬ 
putera  reduced  uaing  hlgh-den- 

ally  packaging  . 63  Oct  9 

Solld-atate  digital  Qray-to-atraight 

binary  code  converter . 69  Dec  11 

Telephone  traffic  data  recording 
aimplifled  by  uaing  ferrite  mem- 

orlea  . 63  Oct  9 

Teatlng  high-apeed  digital  compu¬ 
ter  circulta . 60  July  17 

Thin  magnetic  flima  for  digital 

computer  memoriea  . 44  June  26 

Trainer  ahowa  digital  computer 

operation  . RD63  July  24 

Tranalator,  atable,  100-kc  oaclllator 
for  computer  electronic  countera 

76  Apr  10 

Tranalator  that  acta  like  gaa  atep¬ 
ping  tube  developed  for  digital 

counting  . CM68  Sept  18 

Tranalator  trigonometric  function 
generator  for  analog  computer 

48  Jan  23 

Tranalatorixed  binary  counter  cir¬ 
cuit  counta  backward  or  for¬ 
ward  . 82  Sept  26 

Tranalatorixed  clock  track  recorder 
for  writing  timing  aignala  on 

magnetic  drum  . 74  Oct  9 

Tranalatorixed  d-c  operational  am¬ 
plifier  for  analog  computera.  .94  Apr  24 
Tranalatorixed  flip-flop  circuit  for 

digital  control  computer .  . SR63  July  81 
Tranalatorixed  ayatem  for  aending 
digital  data  over  narrow-band 

communication  llnea  . 72  June  6 

Tranalatorixed  variable-frequency 
pulae  aource  for  high-apeed  dig¬ 
ital  computera  . 47  Apr  3 

Tranaiatora  provide  computer 

clock  aignala  . 70  Feb  27 

Translating  Information  Into  ma¬ 
chine  language  using  10-word 

handwriting  reader  . RDIOO  Nov  20 

Translator,  English  to  Japanese 

RD76  Mar  27 

Valng  inductive  control  in  compu¬ 
ter  circuits  . 31  Sept  18 

Using  thin  ferromagnetic  flima  In 

high-speed  memoriea . 65  June  6 

Wooden  morkupe  to  develop  effi¬ 
cient  techniquea  for  computer 
and  data  processor  production 

PT82  Dec  11 

Conductor  electron  energy  band  di¬ 
agrams  . 64  Nov  6 

Conductors,  breaking  strength  of 
silver-plated  annealed  copper  con¬ 
ductors  . CM74  Jan  9 

Conductor,  flexible,  operates  to 

250C . CM74  Jan  9 

Conductors,  environmental  limits  of 

materials  used  for . SR81  Dec  4 

Connections,  electrical,  and  wiring 
plated  together  using  new  tech¬ 
nique  . PT96  Dec  18 

Connectors 

Choosing  and  uaing  connectors  to 

obtain  reliability  . SR65  May  29 

Connector  atrip  wirea  are  locked 

by  die-cast,  V-groove  cams.  .  PT90  Oct  9 
Connectors  and  cablea,  r-f,  for 
military  applications  (See  Jan. 
let  issue  for  2nd  part  of  this 

article)  . . . 42  Dec  26 

Connectors  tested  in  portable 'force 

gage  . PT84  Feb  27 

Environmental  limits  of  materials 

uaed  for  connectora . SR81  Dec  4 

Plastic  rods  help  in  adding  new 

connections  to  plug . PT56  Aug  21 

Snap-In  connector  has  removable 

contacts  . CM85  Apr  10 

Control  (Trenits  and  Devices 

Adjustable,  translator  time  delay 
relay  replaces  synchronous  timers 

74  Sept  25 

Afc  system  for  klystron  oscillator 
us<>d  In  microwave  spectrometer 

142  Mar  13 

Automatic  control  circuit  monitors 
depth  of  anesthesia  during  op¬ 
erations  . 43  Jan  30 

Automatic  control  of  industrial 
equipment  using  static  awitching 

circuits  . 98  Apr  24 

Automatic  controls  for  color  tele- 

vlalon  . 58  May  15 

Automatic  controls  for  metal 

working  machines  . 41  Mar  6 

Automatic  frequency  control  cir¬ 
cuits  using  voltage-variable  sili¬ 
con  capacitor#  . 48  Sept  18 

Automatic  hue  control  for  color 

television  . 58  May  15 

Uathode  ray  tube  control  circuit 
for  forming  hand  wrltten-like 

dlglta  on  crt  diaplay . 138  Mar  13 

Closed  temperature  control  for  hot 

rollers  In  process  Industries.  .  40  July  24 
Collision  avoidance  system  for  air¬ 
craft  haa  automatic  maneuver 

control  . RD60  July  24 

Control  circuit  for  high-frequency 

induction  heating  generator.  .. 51  Feb  13 
Control  circuit  for  optimising 
phasing  of  multiple  antenna 

ayatema  . 66  Aug  14 

Control  circuit  produces  timing 
pulses  for  portable  d-c  pulaer 
used  to  electronarcotixe  flsh.. 

31  Jan  23 

Control  circulta  for  target  drone 

62  May  1 
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Control  insiruinems  inorpase  tire 
life  by  matntaininK  manufartur* 

InK  toleranres  . Ht>90  Der  18 

Control,  aurvey  and  coolant  monl- 
torinK  electronic  instruments  for 

nuclear  power  reactors . 82  June  12 

Control  systems  for  industrial 
processes  developed  by  Japanese 

109  Sept  11 

Control  unit  for  radio  propagation 

testing  systems  . 44  Jan  23 

Control  unit  for  sensitive,  wide* 
frequency  range  receiving  sys¬ 
tem  . 58  Feb  27 

Control  led -carrier  communications 
system  reduces  transmitter 

power  and  offsets  fading . 80  Jan  30 

Controlling  a-c  with  liquid-state 

switch  . CM76  Aug  14 

Fast  switching  devices  for  Indus¬ 
trial  control  . 51  June  26 

F*requency  control  of  magnetic- 

coupled  multivibrators  . 54  July  24 

Ix>garlthmic  and  periml  transistor 
amplifiers  for  nuclear  reactor 

control  . 52  May  22 

Magnetic  amplifier  for  sero,  d-c 
or  very  low-frequency  current 

servo  system  . 84  Nov  13 

Magnetic  amplifiers  and  transistor 
circuits  control  frequency  of 

klystrons  . 68  Feb  13 

Manipulator  that  feels  and  hears 
for  working  on  nuclear  aircraft 

machinery  . RD102  May  29 

Operating  principles  and  ranges  of 
temperature  detectors  for  indus¬ 
try  and  laboratories . 55  July  10 

Photoelectric  scanners  control  bus 

traffic  . 50  July  10 

Saturable  magnetic  core  firing  cir¬ 
cuit  used  with  controlled  recti¬ 
fiers  to  drive  a-c  and  d-c  motors 

73  Nov  13 

Servos  control  atomic  manipulator 

Rl>79  Feb  27 

Soviets  give  data  on  sun  satellite 

Rr>66  Jan  30 

Static  switching  techniques  for 

machine  tool  safety  control  . 57  June  12 
Taking  the  bumps  out  of  auto¬ 
matic  flight  control . 106  Aug  7 

Tape  transport  control  circuit  for 
pulse-duration  tape  recordina 

system  . 56  Feb  6 

Transistor  radio-controlled  garage- 
door  opener  operates  between 

5  and  10  kc . RI>62  Apr  17 

Two  saw’tooth  control  flip-flops  for 

magnetic  drum  recorder . 44  Feb  6 

Psing  inductive  control  In  com¬ 
puter  circuits  . 31  Sept  18 

Workpiece  Is  Integral  part  of  shaft 

drill  controller . .  . .  •  •  f*T72  Mar  6 

Converters 

Analog-to-digital  converters  using 

tunnel  diodes  . 60  Nov  27 

Autodyne  converter  for  portable 

transistor  receivers  . 56  Jan  9 

l>-c  to  a-c  converter  for  remote 

tv  film  camera . 58  Jan  16 

D-c  to  a-c  solid-state  converter 
for  producing  microwave  power 

42  Sept  4 

Design  of  transistor  power  con¬ 
verters  . 56  Sept  4 

Ferroelectric  converter  changes 
heat  Into  high-voltage  d-c  or 

a-c  . RI>88  l>er  IS 

Frequency  modulation  tuner  con¬ 
verter  for  sepaTattng  multiplexed 

stereo  broadcasts  .  ...52  Feb  6 

Tf  igh-voltage  converter,  d-c  to  a-c. 
for  probe-mounted  translstorixed 

Geiger  counter . 64  Jan  16 

Isotope  powers  thermo  converter 

TMSO  Feb  13 

Pulse  converter  for  multiplexer 
used  with  satellite  applications 

58  Get  30 

Pyroelectric  devices  as  pi»wer 
sources  for  future  space-age 

electronics  . 43  Mar  20 

R-f  alternating  field  generator  for 
plasma  thermonuclear  converter 

50  July  3 

Silicon  solar  cell  converter  as 
future  space-age  power  source 

43  Mar  20 

Solid-state  digital  Gray-to-straigbt 

binary  code  converter . 60  Dec  11 

Thermal  converters,  replaced  by 
msKn^tic  amplifiers  in  four- 
quadrant  analog  multiplying 

device  . 58  Jan  9 

Thermionic  converter  for  power 
generation  during  space  flight 

SR63  Apr  24 

Thermoelectric  devices,  and  solar 
and  hydrogen-oxygen  fuel  cells 
for  converting  heat  to  electricity 

125  Mar  13 

Thermoelectron  engines:  future 

power  sources?  . 69  Nov  13 

Gnnveyor  systems,  fail-safe  circuits 

for  . 60  July  10 

f'mdlng  Technkiiies 

Gontrol.  survey  and  coolant  moni¬ 
toring  electronic  Instruments  for 

n  iclear  power  reactors . 62  June  12 

(*ooling  lead-sulphide  infrared 
sensor  using  electronic  refrig¬ 
erator  . 125  Mar  13 

Pooling  load  and  thermal  behavior 
of  dwellings  predicted  by  analog 


computer  . .34  l>ec  25 

Cooling  system  for  long  wave¬ 
length  Infrared  detectors.  ...  36  Aug  21 
Electronic  system  cooling  methods 

69  May  15 

Taking  the  heat  off  semiconductor 

devices  . 53  June  12 

Cores 

Core  geometry  overcomes  effects 
of  ringing  on  sense  line  in  com¬ 
puter  memory  . RD80  Oct  9 

Core  materials  for  magnetic  am¬ 
plifiers.  characteristiis  of . 55  Feb  6 

Cores  for  deflection  yokes,  charac¬ 
teristics  of  four  materials  used 

for  . 59  Mar  20 

Knvironmental  limits  of  materials 

used  for  magnetic  chores.  ..  SR81  Dec  4 
Ferrite  material,  called  Biux.  per¬ 
mits  nondestructive  interroga¬ 
tion  of  memories  . RD80  Oct  9 

Ferromagnetic  core  used  in  mag¬ 
netic  demodulator  for  color  tv 

RD&6  Jan  2 

Inspection  standards  for  ferrite 

memory  cores  . I*T79  0<-t  ? 

Laminated  cures,  sixes  recom¬ 
mended  by  El  A . 55  May  1 

Magnetic  cores,  properties  of  iron 

powder  used  for . 141  Mar  13 

Saturable  niagneiic  core  firing  cir¬ 
cuit  used  with  controlled  recti¬ 
fiers  to  drive  u-c  and  d-c  motors 

73  Nov  13 

Square  hystcrsis-loop  cores  for 

logic  circuits  . RD70  Jan  9 

Corrosion  of  metals,  causes  and 

cures  . SRHl  De<-  4 

Corrosive  environment,  when  vari¬ 
ables  will  merge . SR8t  Dec  4 

Cosmic  rays  at  high  altitudes  sorted 
by  transistor  balloon-borne  circuits 

52  Aug  28 

Cuuntem 

Automatic  digital  cycle  counter 

increases  Doppler  radar  ust^s.  .46  May  22 

Airborne  countermeasure  circuit, 
using  electrostatically  focused 

traveling-wave  tube  . 46  Jan  2 

Hinary  and  control  counters  for 
Gray-to-st  raight  binary  code 

converters  . 6ft  I>e<*  I! 

Counter  circuit  for  radio  direction 
finder  with  automatic  reaflout 

52  Apr  17 

Counter  for  electronic  mlcri»meter 

44  Jan  2 

Counter  operated  by  magnetic  core 

RD13ft  Get  23 

Counters  for  ten-channel  multi¬ 
plexer  used  with  satellite  appli¬ 
cations  . 58  Oct  30 

Counting  circuits  for  scanner  use<l 
t(»  recognise  and  count  atomic 

particle  tracks . 58  Mar  27 

Cryogenic  tests  for  countermeas¬ 
ures  system  . Rn57  Sept  18 

Digital  feedback  circuit  uses 
counter  to  multiply  frequency 

60  July  17 

Frequency  counters  for  design  and 

production  . . SR89  Sept  11 

Glow-tube  counter  c«»st  reduced 
by  one  half  and  reliability  In¬ 
creased  using  transistors. ...  112  S«>pt  11 
Halogen  -  <iuen»  bed.  neim  •  fllle4l 
<ountcr  for  nu^’Iear  denslty-d''- 

termination  system  . 69  I>«m  18 

High-speed  multiplexing  with 
closed-ring  counters  for  data 

processing  and  reconlers . 4k  .Tune  26 

Impulse  counter  tests  drug  reac¬ 
tions  . RD78  Apr  1ft 

Inductive  counter  circuit  forms 

shift  register  for  computers .  .  31  Sept  18 
Gne-transistor  blocking  oscillator 

drives  cold-cathode  counter.  . 46  Sept  18 
Preset  counter  used  In  precision 

variable  frequency  generator.  .36  Oct  30 
Relay  bina-y  counters  us<*d  to  sim¬ 
plify  telephone  traffic  data  re- 

conilng  . 68  Oct  9 

Simulation  provides  a  functional 

test  of  radnr  perfo.*mance  .  .  .  .  39  May  I 
Transistor  clock  source  for  elec¬ 
tronic  counters  .  76  Apr  10 

Transistor  counters  for  encoder 
used  to  measure  random  event 

time  intervals  . 48  Mar  20 

Transistor  that  acts  like  gas 
stepping  tube  for  digital  count¬ 
ing  Is  developed . CM  58  Sept  18 

Trans1sto*’lxed  binary  circuit 

counts  backward  or  forward.. 82  Sept  25 
Transistorized  counting-rate  meter 

for  radiation  monitor . 42  June  26 

Transistorixed  Geiger  counter  fits 

in  probe  . 64  Jsn  16 

Triggered  bistable  semiconductor 

circuits  . ERS58  Aug  28 

Tube-transistor  hybriti  used  ss 

rime  counter  . 68  June  5 

Coupler,  directional,  for  measuring 

vswr  with  easy-to-set-up  meter  12i>  fhq  23 
Couplers,  directional  microwave .  .  40  Sept  18 
Cryogenic  grain-boundary  transistor 
works  at  cryogenic  temperatures 

34  Jan  23 

Cryogenic  tests  for  countermeasure 

systems  . RD57  Sept  18 

Cryogenics,  high  magnetic  fields  pro¬ 
duce  very  low  temperatures . 43  Oct  2 

Cryosar  may  make  100-mc  computer 

possible  . . CM66  July  10 

CryslAls 

Crystal  harmonic  generator  for  7- 

14  kmc  microwave  band..CM106  Nov  20 


Crystal  switches  bring  greater 

radar  utility  . 120  Aug  7 

Infrared  Kold-doi>ed  germanium 
crystal  detector  la  microwave 

energised  . CM70  Jan  30 

Microwave  crystal  holder  for  har¬ 
monic  mixing  In  wide-frequency 

range  receiving  system . ...68  Feb  27 

New'  quarts  crystal  design  for  use 
in  transistor  portable  fre<iuency 

standard  . RD76  June  12 

Piesuelectric  quarts  crystal  used  in 

ultrasonic  tv  camera . RD124  Sept  11 

Quarts  crystal,  new  design  for  use 
in  transistor  portable  frequency 

standard  . RD76  June  12 

Quarts  crystals.  micromodule. 

characteristics  of  . 51  May  22 

Table  for  selecting  crystal  recti¬ 
fiers  to  detect  microwave  power 

59  July  17 

Curve  tracer,  automatic,  with  photo¬ 
diode  and  transistorised  head  de¬ 
veloped  by  Japanese  . 109  Sept  11 

Curve  tracer,  current-voltage,  using 

tunnel  diodes  . 6ft  Nov  27 

Cyclotron.  multiparticle  variable 
energy,  being  designed  for  flexi¬ 
bility  . RDlft4  Nov  20 


Data  PnM'essIng 

Analysing  transonic  wind-tunnel 

data  . RU76  May  8 

Data  processing  and  recording  sys¬ 
tem  for  spacecraft  testing  at 

High  Range  . 53  Mar  27 

Data  processing  systems  at  missile 

test  ranges  . 47  Jan  16 

Coincident-current  technique  for 
digital  data  buffer  permits  com¬ 
pact  construction  . SO  Oct  2 

Digital  recorder  memory  holds 

data  after  shock  . 60  Mar  20 

Digital  techniques  for  -generating 

time  scales  on  paper  and  tape.«fl  Nov  13 
High-speed  electrostatic  teletype- 

w'riter  for  data  processing.  ...  83  May  29 
Pulse-diiratlnn  tape  recording  sys¬ 
tem  speeds  data  processing.  ..  56  Feh  6 
Sampling  f-m  discriminators  for 
data  reduction  from  magnetic 

tape  . 70  Mar  27 

Transistorised  system  for  sending 
digital  data  over  narrow-band 

communication  lines  . 72  June  5 

Decoder  for  high-speed  electro¬ 
static  teletyiiewriter  . 88  May  29 

Decoder  for  mobile  radio  repeater 

stations  . 82  Nov  20 

Decoder.  transistor  receiver,  for 
digital  shaft  positioning  of  phone 

line  . :  .  .  .82  Feb  13 

Demineralisation,  automatic  system 

for  . Rn92  Nov  IS 

Ilem  ml  II  la  tors 

Demodulator-modulator  for  port¬ 
able  transistorised  multiplexer 
used  in  telephone  communica¬ 
tions  . 60  Jan  9 

Magnetic  demodulators  for  color 

tv  . RD58  Jan  2 

Phase-sensit*ve.  demmlulator  pack¬ 
aged  with  differential  trans¬ 
former  type  transilucer.  .  .  .rM77  Jan  9 
Product  demodulator  and  modu¬ 
lator  Hall-effect  device,  diagram 

for  .  63  Jan  16 

I*ulse-^»ositlon  telemetry  demodu¬ 
lator  using  mmllfled  two-input 

and  gate  . 54  Feh  20 

Synchronous  demodulator  for  use 
with  variable  reluctance  d-c 

transducer  . rM68  Aug  28 

Tranaistorised  data  and  ready  sig¬ 
nal  demodulators  for  digital 
shnft  positioning  over  phone  line 

62  Feh  IS 

Detectors 

Hoy’s  missile  det4>ctor  wins  science 

fair  . . Rn88  Oct  16 

rapHcltance  micrometer  detects 
failures  In  jets  and  turbines 

Rn78  June  5 

Capacitive  change  detector  for 

measuring  liquid  levels  .  .  49  Jsn  2 
Chopper-stabIHted.  <l-c  amplifier 
error  detector  for  high-speed 

ana1og-to-dlgltal  encoder . 101  Dec  4 

Coherent  detector  for  monitoring 
NH8  6ft-kc  standard  fre<iuency 

transmission  . 48  Oct  30 

Control,  survey  and  coolant  moni¬ 
toring  electronic  Instruments 
for  nuclear  pow’er  reactors.. 62  Tune  13 
Correlation  devices  to  detect  weak 
signals  against  noisy  back- 

grountfs  . 58  May  22 

Detection  of  subsurface  cracks 
using  improved  non-destrucllve 
indoctlve  eddy  current  technUiue 

42  Aug  28 

Diode  synchronous  detector  for 
phasemeter  capable  of  measur¬ 
ing  small  phase  differences.  .  60  June  5 
Error  detector  used  In  precision 
vsriable  frequency  generator 

56  Oct  SO 

Flying-s|»ot  closed-circuit  tv  sys¬ 
tem  detects  variable  stars.... 66  May  8 
Gamma-ray  detector  for  nuclear 

bomb  alarm  system . 53  May  8 

Hall-effect  probe  uses  magnetic 
field  detector  to  detect  Interfer¬ 
ence  . CM83  June  13 
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Infrared  detector  covera  S-to-M- 

inlcron  range  . CM69  May  1 

infrared  4letector  fur  finding  fur- 
eat  firea  and  guiding  flre«filght* 

Ing  miaailea  to  area . 111X9  Mar  20 

Infrared  gold>doped  germanium 
cryatal  detector  ia  microwave 

energiaed  . CM70  Jan  30 

Lead  aulfide  cell  for  Infrared  de¬ 
tector  uaed  in  remote  controlled 

moving  target  ayateni . 00  Nov  6 

Lead  telluride  infrared  detectora 
for  reaponae  to  long  wavelengtha 

125  Mar  13 

Liquid  level  detectora.  four  con- 

figuratlona  of  . 49  Jan  2 

I^>ng  wavelength  Infrared  detector 

cooling  ayatema  . 30  Aug  21 

Mil  rometeorite  detectora  for  Kx- 

plorer  1  aatelllte . 39  Keb  6 

Microwave  devicea  for  detection 
of  power,  tablea  to  help  aelect 

59  July  17 

Multichannel  interrogator  and  aig- 
nal  aeparator  a<*heme  dete<‘tM 

aingle  aignal  .  5o  Aug  28 

Multiple-cell  Infrared  detectora 

for  aenatng  low’-level  enerK>  .  .  June  26 
Neutron  detector  Ignorea  gamma 

raya  . t?M77  Jan  16 

Operating  principlea  and  range  of 

temperature  detectora  . 55  July  10 

Phaae  detector  for  aervo  phaae 
^'ontrol  uae<l  to  ahape  antenna 

pattern  . 50  Jan  2 

Radiation  detection  telemeter 
trananiitter  and  modulator 
weight  reduced  uaing  tranaiatora 

136  Mar  13 

Radiation  <letectora  for  nuclear 

bomb  alarm  ayaiem . 53  May  8 

8elf-adjuatlng  vhf  intruaion  alarm 

uaed  aa  motion  detector ...  KD62  Aug  28 
Simple  coherent  detector  for  moni¬ 
toring  NHH  60-kc  atandard  fre- 

4|uency  tranamlaaion  . 4K  Oct  30 

Solid  nioiaiure  detector,  work 
aimpllflcatlon  programa  cuta  coat 

of  . rT74  Jan  30 

S<»lion  linear  detector  uaed  for 

preaaure  or  flow  trana<lucer .  . 53  Keb  27 
Sonar  fiah  detector  uaea  compai  t 

acan  ayatem  . 54  Apr  3 

S<»rtinK  t'omponenta  by  automat¬ 
ically  nieaauring  waveforma 
with  time-aample  detector.  ..  .56  Keb  13 
Syiichronoua  detector  for  magnetic 

modulator  playback  ayatem... 5K  Mar  6 
Tank  gunnera  trained  for  combat 

with  infrared  detector . 60  Nov  6 

Tape-flaw  detector,  fur  checking 

out  recorded  magnetic  tape.. 50  Jan  9 
Televlaion  aound  detector  unea 

drift  tranaiator  . 62  Keb  20 

Time-conatant  detectora  remotely 

control  tv  aeta . Rl>62  Sept  4 

Time-interval  detector  for  writing 
circuit  of  pulae-duratlon  tape 

recording  ayatem  . 56  Keb  6 

Tranaiator  detector  for  ayatem 
aending  digital  data  over  nar¬ 
row-hand  linea . 72  June  5 

Tranaiatorixed  Oeiger-Muller  de¬ 
tection  circuit  for  radiation 

monit<»r  . 42  June  26 

Tranaiatorixed  infra  retl  detector 
for  proximity  control  <if  auto 

hrakea  . 86  Oct  16 

Tunnel  diodea  uaed  in  low-level 

r-f  detectora  . 60  Niiv  27 

Yield-point  detector  for  metal 
working  machine  automatic 

controller  . 41  Mar  6 

Dewline  extended  to  Aleutiana.  . 

RD78  June  5 

Dielectric  materiala  being  reaearched 
to  underatand  propertlea  exhibited 

C.MM4  Oct  9 

Dielectric  plate  array  microwave 

antenna  aavea  apace . RD54  Sept  18 

Dielectrtca,  fluoride,  for  apace-age 

Inaulatlon  . C.M80  June  12 

Dieleotrica.  ailicone,  aelectlon  guide 

fi»r  . 64  Apr  10 

Digital  Te<‘hniguet»  and  llevlrea 

Digital  and  analog  data,  combi¬ 
nation  rec<»rdlng  of . 101  Dec  4 

Digital  cycle  counter,  automatic, 
increaaea  Doppler  radar  uaea 

46  .May  22 

Digital  data  ayatem  monit(»rR 
meteorological  environment  of 

Intruaion  alarma . HD120  Dec  4 

Digital  data  tranamlaaion  over 
narrow-band  communication  linea 

72  June  5 

Digital  feedback  circuit  for  fre¬ 
quency  multiplication  . 60  July  17 

Digital  Gray-to-atralght  binary 
<*ode  converter  uaea  aolld-atate 

devicea  . 60  Dec  11 

Digital  input  fur  precision  vari¬ 
able  frequency  generator . 56  Oct  SO 

Digital  inatrumenta  for  dealgn  and 

production  . SR89  Sept  11 

Digital  phase  meter  for  Vanguard 

Minltrack  ayatem  . S3  Jan  2 

Digital  ayatem  poaitlona  ahnfta 

over  phone  line . 62  Feb  IS 

Digital  ayatema,  tranaiatorixed 
alarm  circuit  warns  of  faulta 

in  . 4K  July  3 

Digital  tachometer  aida  In  ateam 

turbine  dealgn  . 58  Apr  10 

Digital  techniques  applied  to 
measurements  in  behavlorinl 
sciences  . 70  Oct  16 


Digital  techniques  tor  generating 
time  Males  on  paper  and  tape 

80  Nov  13 

Digital  techniques  uaed  in  produc¬ 
tion  line  dioile  starter . 1^72  Aug  28 

Digital  telemetery  system  (Tele¬ 
bit)  for  apace  communications . 43  Oct  30 
Digital-tu-analog  encoder  Hall- 

effect  device,  diagram  for.... 63  Jan  16 
Digital-to-display  tranaiator  using 
photoconduct  I  ve  electrolumines¬ 
cent  elements  . 31  Dec  25 

Digital  tranamisaion  of  data..SR93  Oct  23 
Meaauring  and  remote  control  equip¬ 
ment  uaing  digital  techniques 

developed  by  Japanese . 109  Sept  11 

Sixe  of  digital  circuits  reduced 

uaing  high-denalty  packaging  ..  62  Oct  9 
Tranaiatorixed  binary  counter 
using  small  digital  building 
block  functions  forwaul  or  back¬ 
ward  . 82  Sept  25 

DliMles 

.\ction  and  properties  of  tunnel 
dioflea  explained  using  electron 

energy  band  diagrams . 54  Nov  6 

Kharacteriat  ica  of  micromodule 

transistors  and  diodes . 51  May  22 

('haracteristics  of  silicon  voltage- 

regulator  diodea  . 55  Apr  17 

Characteriatics  of  two- term  Inal 

diode  switches  . 62  Keb  27 

('Ircuit  design  uaing  voltage-vari¬ 
able  silicon  capacitors . 48  Sept  18 

Kircuils  and  applications  using 

tunnel  dioiles  . 60  Nov  27 

Choosing  and  using  diodea  to  ob¬ 
tain  reliability  . SR65  .May  29 

(Coincidence  diodes  gate  electronic 

switch  for  radar  indicators.  ..  66  Keb  20 
('old  cathode  gas  trigger  tube.. 

C.M72  Oct  2 

('rystal  di«Mle  switches  cluaaifled 
by  bandwridih.  power  capability, 

iaolati(»n  and  speed . 71  June  $ 

t'urrent  integration  with  solion 

liquid  diodea  . 53  Keb  27 

('urrent  ratings  and  peak  inverse 
voltages  of  silicon  power  rectl- 

ttera . 71  Apr  10 

Digital  technittuea  uaed  In  produc¬ 
tion  line  diode  sorter . KT72  Aug  28 

Diode  cin’Uit,  avc  overload,  for 

portable  transistor  receivers.  .  56  Jan  9 
Diode-i'ompreaaor  design  data  for 

tv  audio  application . ERS74  Keb  27 

Diode  damage  caused  by  neutron 

and  electron  radiation . 55  Nov  27 

Diode  harmonic  generator  for 
solid-state  microwave  power 

generator  . 39  Apr  17 

Diode  pump  uaed  In  ratemeter 
for  probe-mounted  transistorised 

(Jelger  counter  . 64  Jan  16 

Diodes  perf<»rm  role  of  core¬ 
switching  array  In  memory. RDKO  Oct  9 
Hard  vacuum  diodes  for  micro- 

wave  detection  . CMlin  Apr  24 

Measuring  setup  for  evaluating 
bfgarithmic  behavior  of  ger¬ 
manium  dhules  . RD64  Mar  6 

Outdiffusion  technique  produces 
2-to-3  millimicrosecond  switch¬ 
ing  di«>des  . 66  .lune  6 

Reverse-biased  p-ii  Junction  diode 
•jsetl  as  variable  capacitor  Is 

OM'IlIator  circuit  . 18  .Aug  21 

Selei'tion  guide  to  back-biased, 
voltage  variable  diode  capaci- 

t<»rs  . 52  July  24 

Silicon  duo-t!iode  has  high  photo¬ 
sensitivity  . ('.M8.3  Mar  27 

Silicon  junction  diode  used  In  new 

electronic  scanner  . RD4K  Aug  21 

8<did-cir(*uit  capacitors  formed 

from  diode  Junctions . 110  Aug  7 

Soli<l-clr<*uit  transistors  . ('M82  Apr  10 

Switching  vhf  power  In  antennas 

with  silicon  diodes . 58  June  19 

Technique  for  making  silicon  car¬ 
bide  diodes  . CM82  June  12 

Thermionic  diodes  aa  power 
miurces  for  future  space-age 

electronics  . 43  Mar  20 

Triggering  sensitivity  of  monos¬ 
table  multivibrators  increased 
using  series  diode  feedback  loop 

90  .A|>r  24 

I'ltrasonic  grinder  forms  mesa 

diodes  . PT112  May  29 

1'sing  silicon  diodea  In  radar 

modulators  . 70  June  12 

V'acuum  and  gaa  diodea  for  ther- 

moelectrnn  engines  . 69  Nov  IS 

Varactor  dliale  for  high-frequency 

operation  . SR58  July  31 

Zener  diode  eliminates  damped 
oscillations  and  regulates  pulse 

height  . RD78  Nov  27 

Dlplexer,  resonant  ring,  for  forward 

scatter  systems  . 54  July  3 

IMiM'HmInHtnrs 

Amplitude  dia<Tlminator  for  gated- 
amplitude  infrared  ratio  indi¬ 
cator  . 64  .Mar  27 

Discriminator  circuit  for  Inexpen¬ 
sive  sound  system  in  television 

receivers  . 66  Feb  27 

Discriminator,  dual-cavity  micro- 

wave  . rM74  Jan  16 

Discriminator  for  radio  propaga¬ 
tion  testing  system . 44  .Tan  23 

Four-channel  discriminator  for 
sorting  high-altitude  cosmic 
rays  . 52  Aug  28 


Pulse-width  discriminator  for  re¬ 
ducing  Manning  loss  in  radar 

transmitters  . 39  July  10 

Sampling  f-m  discriminators  for 
data  reduction  from  magnetic 

tape  . 70  Mar  27 

Tranaiator  )>ower  diat'rimlnator  for 
power-line  carrier  communica¬ 
tions  system  . 70  May  16 

IMaplaya 

HumIc  optical  data  for  electronics 

engineers  . 48  July  10 

Computer-controlled  ert  display 

using  photoelectric  light-pen. h5  Nov  20 
Data  display  with  polarized  phos¬ 
phors  . 39  Aug  28 

Diapiay  system  uses  analog  tech¬ 
niques  to  form  characters.  .  .  116  Oct  23 
Diapiay  unit  with  flve  cascaded 
Uekatron  tubes  for  digital 

tachometer  . 58  Apr  10 

Electroluminescent  panels  for 

automatic  displays  . 44  July  10 

Forming  handwritten-like  digits 

on  ert  display . 138  Mar  IS 

Solid-state  panels  for  display  and/ 

or  storage  . 46  Jan  30 

Static  display  circuit  for  (3ray-to- 
straight  binary  code  con¬ 
verter  . 60  Dec  11 

Distriiiutor  rotary  transformer  for 
distributing  memory  bit  sequen¬ 
tially  . ISO  Mar  13 

Disi  riiiuior.  transistorized.  receive 
for  high-speed  electrostatic  tele¬ 
typewriter  . 83  May  29 

Divider,  four-caacaded  Keeler- Jor¬ 
dan  binary,  for  tligital  tachometer 

58  Apr  10 

Divider,  power,  for  antenna  splits 

signal  n-ways . CM64  July  3 

Di»cument  retrieval  system  for  prac¬ 
tical  use  has  been  developed .  RD8m  Oct  16 
Domes,  infrared,  properties  of  mate¬ 
rials  used  for . 56  Jan  16 

Doppler  Systems 

Doppler  navigation  systems ...  1 1 2  Aug  7 
Doppler  proximity  w’arning  radar 

f«>r  autos . RD62  May  1 

Doppler  radar  detects  tornadoes 

RD76  June  12 

Doppler  radar  navigation  systems. 

design  feature  of . 62  May  8 

Doppler  radar  s;  eed  meter  helps 

enforre  traffic  law's . 4K  Mar  6 

Doppler  radar  uses  Increased  by 
automatic  digital  cycle  counter 

46  May  22 

Dosimeter,  transistor  noise,  using 
solion  for  visual  readout  integra¬ 
tion  . 53  Feb  27 

Dosimeters  for  protecting  against 

microwave  health  hazards . 49  Feb  20 

Draftin'  .  hand  detailing  replaced 

by  photographic  techniques ..  T*T78  Jan  9 
Driller,  gear'ess  multiple  spindle. 

disc’-aned  at  IRE  show . T’T70  Apr  17 

Driver  circuit  for  cathode  ray  tube 

deflection  yokes . 58  Dec  11 

Drivers,  current,  for  high-speed  thin- 

fllm  memories  . 55  June  5 

Drum,  rotating,  delivers  parts. PT80  Jan  16 

Dynamic  high-(j  . 64  Jan  9 


- E - 

Ear  defenders,  (tuaiity  testing  <»f 


RD76  .May  15 

Elect  rodeposit  ion,  metal.  enables 
proiluction  of  integrated  metal- 

plastic  components  . I*T128  Dec  4 

KlectrolunilneM'cnt  Devices 

Klei'trolumlnescent  panel  outputs 


lnciease<l  by  static  inverter 

r.M75  May  22 

Electroluminescent  panels  for 

automatic  displays  . 44  July  10 

Elecln»lumlnes<ent  typewriter  with 
ferro-resonant  storage  and 

switching  . 101  Dec  4 

Hot-cold  panel  for  lighting  and 

heating  . (*M83  Feb  27 

Photocondu<*t ive  -  electrolumines¬ 
cent  elements  for  code  transla¬ 
tion  in  diapiay  ayatema  using 

segmented  EL  panels . 31  Dec  25 

Solid-state  panels  for  display  and/ 

or  storage  . 46  Jan  30 

Ksefulness  of  electroluminescent 
panels  as  storage  and  display 

devices  . 31  Dec  25 

Electrometer,  sensitive,  potted  elec¬ 
trodes  speed  testing  wlth....PT62  Jan  23 
Elei'trometer  uses  feedback  to  give 
high  sensitivity  and  wide  band¬ 
width  . 71  f)ct  9 

Electron  bombardment,  affect  on 

semiconductor  devicea  . 55  Nov  27 

Electron  bombardment  technique  of 

processing  materiala  . 39  Sept  4 

Electron  bombardment  welds  tough 

metals  . PTllO  .May  29 

Electron  flight  velocity  obtained  di¬ 
rectly  from  graphs . ERS58  July  24 

Electroplating,  production  methods 

and  application  data  for . 58  Keb  20 

Kncapsulanta.  environmental  limits 

of  materials  uaed  for . SR81  Dec  4 

Encoder,  analog-to-dfgltal.  for  con¬ 
tinuous  conversion  of  analog  volt¬ 
ages  at  one  bit  per  4  microaec . .  101  Dec  4 
Encoder,  digital  techniques  for  gen¬ 
erating  time  scales  on  paper  or 

tape  . 80  Nov  13 

Encoder  for  high-speed  electrostatic 

teletypewriter  . 83  May  29 


70 


DfCEMBER  2S,  1050  •  ELECTRONKS 


1 


Encoder,  transistor,  mrssurrs  ran* 

dom  ev'Tit  time  Intervals . 4S  Mar  JO 

Engine  cylinder  gas  temperature 
measured  by  gated-amplitude  ratio 

Indicator  . C4  Mar  J7 

Environmental  Testing 

Arc  plasma  jet  used  to  determine 
thermal  characteristics  of  re¬ 
entry  vehicle  antenna . RD((  Oct  SO 

Design  of  electronic  components 

for  space  use . SRtS  Apr  S4 

Environment,  effect  on  properties 
of  infrared  transmitting  ma¬ 
terials  . SO  Jan  If 

Environment,  nuclear,  magnetic 
materials  for  operating  at  600 

C  In  . OS  Jan  » 

Environmental  effects  on  radio 

wave  propagation  . SR9S  Oct  tS 

Environmental  testing,  plesoelec- 
trlc  accelerometers  mounted  on 

plastic  blocks  used  for . RD70  Jan  If 

Flight  acceptance  and  type-ap¬ 
proval  teats  for  the  Explorer  I 

satellite  . SO  Feb  0 

Importance  of  heat,  humidity, 
vibration  and  shock  testa  In  de¬ 
termining  component  reliability 

SROS  May  20 

Materials  for  environmental  ex¬ 
tremes  . SROI  Dec  4 

Missile  shock  and  vihratlon  pro¬ 
tection  methods,  materials  and 

devices  . rMOO  Mar  0 

Modular  fixtures  speed  environ¬ 
mental  testing  of  components 

PTSO  Nov  27 

Shaker  teats  apace  components 

RD74  Feb  20 

Shock  tube  developed  to  study 
missile  entry  Into  atmosphere  of 

neighboring  planets  . CMOO  Sept  10 

Solders  for  nuclear  and  apace  en¬ 
vironments  . Sn  Sept  4 

What  designers  should  know  about 

humidity  . 50  Oct  30 

What  the  military  expects  from 

future  components  . 52  July  17 

Error  reduction  circuit  for  loaded 

potentiometers  . 34  Aug  21 

Ether,  automatic  control  circuit  for 

monitoring  administration  of.  .. 43  Jan  10 
European  developments  In  transistor 

circuits  . 41  May  22 

Exciter  fre<iuency  unit  for  radio 

propagation  teating  system . 44  Jan  23 

Exciter,  precision,  for  transistorised 
core  displacement  measuring  unit 

52  July  10 

Exciters,  grid  excitation  circuit  In¬ 
put  circuit  for  audio  ampllflers.  .72  Apr  10 
Explorer  I  satellite.  Instrumenting 

of  . 39  Feb  0 

Eye  pupil  movement  accurately 
measured  by  electronic  puplllo- 

graph  . 07  Sept  25 

Eyeglass  frame  houses  4-transistnr 

trf  radio  . ««  Sept  25 


Facsimile  system  for  high-speed 
scanning  and  direct  reproduction 

or  tranamission  . RD126  Aug  7 

Fall-safe  circuits  for  conveyor  sys¬ 
tems  .  00  .Tuly  10 

Fall-safe  electro-optical  inspection 

systems  for  Industrial  gaging... 74  .July  31 
Failure  rate  of  circuits,  determina¬ 
tion  of  . SR05  May  20 

Failure  rate  for  electronic  circuits 

SR05  May  29 

Fan.  exhaust,  relieves  sneexes  at 

solder  benches  . PT80  Jan  If 

Fan.  muffin,  has  outside  rotor.  PMTl  Mar  0 
Fasteners  —  tabulation  of  design, 
characteristics  and  applications  of 

retaining  rings  . HO  Nov  20 

Fencing  Judged  by  transistor  Indi¬ 
cator  . 114  Aug  7 

Ferrite  Dex-lces 

Active  ferrite  switch  us»d  as  at¬ 
tenuation  element  In  radar  sys¬ 
tem  .  43  Oct  SO 

Blax,  high-stieed  ferrite  memory 

and  logic  element . 43  Oct  30 

C-hand  ferrite  Isolator  for  radar 

system  . CM07  July  3 

Characteristics  of  micromodule 

ferrite  core  Inductors . 51  May  22 

Characteristics,  properties  and  ap¬ 
plications  of  ferrites . 07  Feb  13 

Environmental  limits  of  fer¬ 
rites  . SROI  Dec  4 

Ferrite  configurations  for  T-type 

microwave  circulators . 01  Dec  10 

Ferrite  core  memory  arrays  may 

he  printed  . PTOO  June  1* 

Ferrite  material,  called  Blax,  per¬ 
mits  nondestructive  Interroga¬ 
tion  of  memories . RDOO  Oct  1 

Ferrite  memories  simplify  tele¬ 
phone  traffic  data  recording. .  .00  Oct  9 
Ferrite  memory  core  Inspection 

standards  .  PT79  Oct  2 

Ferrite  monocrystals  grown  better 
and  In  more  quantity  for  mag¬ 
netic  research  . CM134  Oct  23 

Ferrite  phase  shifters  for  S-band 

and  lower  frequencies . 27  Aug  21 

Ferrite  waveguide  switches  clas- 
sifled  by  bandwidth,  power  ca¬ 
pability.  laolatlon  and  speed.. 71  June  6 


Impulse  switching  using  Incoin- 
plelely  magnetised  conventional 

ferrite  cores  . 125  Mar  13 

Insulating  fe.rlis  memory  cores 

CM131  Sept  11 

Magnetically-controlled  ferrite  at¬ 
tenuators  reduce  receiver  Inter- 
modulation  and  cross-modula¬ 
tion  Interference . 04  Nov  0 

Nickel  sine  ferrite  for  magneto- 

atrlctlve  filters  . 72  June  It 

Nonreciprocal-Iosa  ferrite  elements 
In  traveling-wavs  paramp  In¬ 
crease  gain  . 31  Dec  25 

Parametrons  for  computers  with 

4-mc  clock  frequencies . 125  Mar  It 

Pulse  sorting  with  transistors  and 

ferrite  cores . 04  May  15 

Ferroelectric  Devices 

Ferroelectric  capacitors,  voltage- 

tunable,  circuits  using . 52  Jan  10 

Ferroelectric  converter  changes 
heat  Into  high-voltage  d-c  or 

a-c  . RDOO  Dec  10 

Ferroelectric  crystals  for  switch¬ 
ing  applications . .  . 50  Aug  14 

Ferroelectrlcs  tune  electronic  cir¬ 
cuits  . 52  Jan  10 

Selection  guide  to  ferroelectric 

voltage  variable  capacitors.  .  .  .52  July  24 
Solid-state  panels  for  display 

and 'or  storage  . 40  Jan  30 

Ferrnmagaetie  Ilevlres 

Coincident-current  ferromagnetic 
core  memory  makes  digital  data 

buffers  more  compact .  50  Oct  2 

Ferromagnetic  thin  (lima  are  fu¬ 
ture  logic  elements  for  micro- 

wave  computer  circuits  . 77  Nov  20 

Ferromagnetic  toroid  used  In  mag¬ 
netic  demodulator  for  color  tv 

RD50  Jan  2 

High  magnetic  fields  help  Investi¬ 
gation  of  ferromagnetic  and 
antlferromagnetlc  materials  .  43  Oct  2 
Low-frequency  parametric  ampli¬ 
fier  uses  thin  ferromagnetic  In¬ 
ductive  film  . RD92  Nov  13 

Ring  source  gives  even  vacuum 
deposition  of  metallic  films 

PT04  June  12 

Toroidal  ferromagnetic  cores  used 
In  Oray-to-straight  binary  code 

converter  . *0  Dec  11 

Pslng  thin  ferromagnetic  films 

In  high-speed  memories  . 65  June  5 

Ferro-resonant  storage  and  switch¬ 
ing  for  electroluminescent  type¬ 
writer  . 101  Dec  4 

Filters 

Automatic  tracking  filter  for  digi¬ 
tal  Doppler  cycle  counter . 40  May  22 

Circuit  design  using  magneto- 

strlctlve  filters . 72  June  It 

Crossover  (liter  for  automatic 

video  processing  amplifier. ..  .95  May  29 
Dynamic  test  of  filter  choke  In¬ 
ductance  at  rated  average  cur¬ 
rent  . RD54  Jan  23 

Electronic  infrared  (liters  for  space 

vehicle  receiver  . 30  Sept  10 

How  to  design  low  cost  audio 

(liters  . 50  Apr  10 

How  to  design  triple  bandpass 

(liters  . 4l  Aug  21 

Low-pass  (liter  for  spectrum 

analyser  . 55  May  1 

Narrow-passband  filter  for  Van¬ 
guard  Mlnitrack  system . 33  Jan  2 

Network  transformations  for  wave 
filter  design  simplified  with 

charts  . 52  June  25 

Rejection  lllter.  Wien  bridge  used 

as  . RD50  Jan  2 

Selective  (liters  In  transmission  line 

to  reduce  r-f  Intermoilulatlon .  71  Nov  27 
Transistorised  1,300-rps  bandpass 
filter  for  dual-conversion  marker 

beacon  receiver  . 59  May  0 

Waveguide  data  charts  for  preci¬ 
sion  design  of  X-band  fillers 

ERS5n  Feb  5 

Films,  insulation,  environmental  lim¬ 
its  of  materials  used  for . ‘ROl  Dec  4 

Finishes,  electroplated,  tabulation  of 

characteristics  of  . 50  Nov  5 

Finishes  for  magnesium  electronic 

components  . 50  Nov  5 

Fire-control  equipment  controlled 
using  joystick  controlled,  com¬ 
mand  servo  positioner . 07  Apr  24 

Fire  endurance  of  building  mate¬ 
rials  or  construction  estimated  by 

analog  computer . RD75  Feb  27 

Fishing  sonar  uses  compact  scan 

system  . .  . 54  Apr  3 

Fishing,  trawl,  using  underwater 
sonic  telemeter  system  for  deter-. 

mining  depth  of  net . 55  Mar  27 

Fishing  with  portable  d-c  pulse  unit 

which  electronarcotlses  fish . 31  Jan  23 

Flowmeter  calibration,  four  liquid 
level  detector  configurations  for 

49  Jan  2 

Fluids,  cooling  and  Insulation,  en¬ 
vironmental  limits  of  materials 

used  for  . SROI  Dec  4 

Foam  plastic  trays  handle  small 

parts  . PT71  July  3 

Foams,  environmental  limits  of  ma¬ 
terials  used  for  . SROI  Dee  4 

Food  preservation  by  electron  bom¬ 
bardment  using  low-cost  accelera¬ 
tor  . RD72  Aug  14 

Forest  (Ires,  Infrared  detectors  for 
finding  and  for  guiding  flre-flght- 
Ing  missiles  to . RD59  Mar  SO 


Foresters  use  pen  recorder  for  moni¬ 
toring  weather  . RD56  Mar  SO 

Frequency  separation  to  reduce  r-f 

Intermodulation  . ...71  Nov  17 

Fuel  cell,  hydrogen-oxygen,  for  con¬ 
verting  heat  to  electricity . 125  Mar  IS 

Fuel  'cells  for  converting  chemical 
energy  to  electricity  for  future 
space-age  electronics  . 4S  Mar  SO 


Qagea,  electronic  and  mechanical, 

tor  checking  high  vacuums. ...  75  Oct  15 
Oalllum  phosphide  promising  for 
high-temperature  applications 

CM70  Oct  2 

Galvanometer,  variable-area  record¬ 
ing,  for  tv  remote  film  camera.. 5S  Jan  15 
Garage-door  opener,  radio-controlled 
translator  circuit  for  operates  be¬ 
tween  5  and  10  ke . R05S  Apr  17 

Gases,  cooling  and  Insulation,  en¬ 
vironmental  limits  of  materials 

used  for  . SROI  Dec  4 

Oas-fliiw  data  measured  using  satur¬ 
able-core  transistor  oscillator  Inte¬ 
grator  . 42  Jan  2S 

Gate  rircults 

Coincidence  diodes  gate  electronic 

switch  for  radar  Indicators. .  .55  Feb  SO 
DIode-ampllfler  gate  for  mlcrosec 

ond  sampling  switch  . S5  Jan  23 

Diode  gating  circuit  for  automatic 

video  processing  amplifier.  ... 95  May  29 
Electronic  switch  using  hIgh-gaIn 

d-c  operational  amplifiers  ,...55  Nov  5 
Gate  circuit  for  multiplexer  used 

with  satellite  applications . 50  Oct  SO 

Gated-amplitude  Infrared  ratio 
Indicator  measures  engine  cylin¬ 
der  gas  temperature . 54  Mar  S7 

Gating  circuit  for  digital  tach¬ 
ometer  . 50  Apr  10 

Gating  receivers  nr  detectors  In 
tracking  radars  to  reduce  pulsed 

interference  . S9  July  10 

Time-controlled  gates  and  pulse- 
synchronised,  for  pulsing  cir¬ 
cuits  . RD7S  Jan  15 

Transistor  gating  circuit  for  com¬ 
puter  clock  . 70  Feb  27 

Translslnr  gating  circuit  for  en¬ 
coder  used  to  measure  random 

event  time  Intervals . 40  Mar  20 

Translstorlxed  gated  clamp  for 
radar  and  television  sweep  cir¬ 
cuits  . 45  June  25 

Gear  packages,  precision  miniature 
types  for  guidance  control  sys¬ 
tems  . CM7S  Oct  SO 

Generators 

Audio  generator  heats  atellarator 

plasmas  to  100  million  C . 67  Oct  9 

Calibrated  pulse  generator  pro¬ 
duces  mllllmlrroaerond  pulses ..  55  Apr  17 
Clock  pulse  generator  for  mag¬ 
netic  disk  digital  memory  sys¬ 
tem  . ISO  Mar  18 

Color-burst  gatlng-alenal  generator 
for  automatic  video  proceaaing 

amplifier  . 95  May  29 

Commercially  available  precision 

rate  generators  . 59  Mar  27 

Constant-current  generator  for 

transistor  power  supply . 50  Oct  9 

Cosine-squared  pulse  generator  to 
reduce  radar  Interference  In 

frequency  domain . 39  July  10 

Crystal  harmonic  generator  for 
7-14  kmc  microwave  band 

CM105  Nov  20 

Damped  40-mc  damped  oscillation 
generator  for  scanner  used  to 
recognise  and  count  atomic 

particle  tracks . 50  Mar  27 

Design  of  high-frequency  clock 

pulse  generators  . 55  Aug  20 

Determining  generator  vswr  re¬ 
quired  to  produce  particular 
load  vswr  using  curves .  .  ERfl54  Oct  2 
Digital  techniques  for  generating 
time  scales  on  paper  and  tape 

80  Nov  IS 

Encoder  line  sweep  generate-  for 
remoting  radar  Information 
over  narrow-bandwith  circuits 

48  Apr  17 

Event  generator  for  digital  re¬ 
corder  memory  which  holds  data 

after  shock  . 50  Mar  20 

Function  generator  for  analog 
computer  used  to  diagnosis 

heart  ailments  . ....55  Oct  2 

High  magnetic  field  generator  for 

advanced  research  . 4S  Oct  2 

High-voltage  generator  for  probe- 
mounted  transistorised  Geiger 
counter  operates  off  5- volt  bat¬ 
tery  . 54  Jan  15 

Induction  heating  generator  uses 
hydrogen  thyratrona  as  rapid 

switches  . 51  Feb  13 

Linear  frequency  sweep  generator 
design  using  voltage-variable 

cai>acltors  . SO  Aug  SI 

Magnelohydrodynamlc  generator 

for  extended  apace  flight ..  CMOS  Nov  27 
Megapulae  generator  for  dynamic 
teating  of  computer  building 

blocks  . 55  Aug  14 

Multiwaveform  generator  uses 
double-bootstrap  sweep  con¬ 
trolled  by  polarity-sensitive  trig¬ 
ger  . rS  Nov  IS 

Number  generators  for  forming 
handwritten-llke  digits  on  ert 
display  . 135  Mar  IS 
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Open-loop  photoeleotrlo  function 

(cncrator  for  radar  almulator.  .t!  Jan  9 
Outline  cenerator  for  educational 

televlalon  . 52  Apr  3 

Photoformer  alKnal  generator  for 
heat  flow  aimolatton  analog  com¬ 
puter  . RD7«  Feb  27 

Plaema  generator  used  for  heat 

teeta  . RD€6  Oct  2 

Plaema  generator  ueed  to  flame- 
apray  refractory  oxidea  and 

ceramlca  . CM70  Oct  2 

Precialon  variable  frequency  gen¬ 
erator  uaea  digital  Input . 59  Oct  20 

Precialon  variable  time-interval 
generator  for  radar  range  cali¬ 
bration  . 68  Apr  2 

Pulae  generator  improvea  atrobo- 

ecope  veraatlllty  . 116  Aug  7 

Radio  frequency  alternating  fleld 
generator  for  plaama  thermonu¬ 
clear  converter  . 50  July  3 

Ramp,  atrobe  and  ataircaae  gen¬ 
erator  for  mllllmlcroaecond  aam- 

pllng  oacllloacope  . 69  July  31 

Reference-pulae  generator  for  Van¬ 
guard  Mlnitrack  ayatem . 33  Jan  2 

Rawtooth  and  pulae  generatora  uee 
high-apeed  awltchtng  tranala- 

tor  . 64  Dec  11 

Rawtooth  generator  for  magnetic 
drum  recordei  for  dealgning 
contlnuoua  proceaaing  ayatem 

44  Feb  6 

Signal  generator  for  controlling 

target  dronea . 52  May  1 

Rlngle-pulae  generator  uaing  vac¬ 
uum  tubea  and  aolld-atate  thyra- 

tron  . 70  Aug  14 

Solid -atate  generator  for  produc¬ 
ing  microwave  power . 39  Apr  17 

Rolld-atate  generator  for  produc¬ 
ing  microwave  power . 42  Rept  4 

Rtaircaae  generator  for  mlcroaec- 

ond  aampllng  awltch . 36  Jan  23 

Sweep  and  harmonic  generatora. 
voltage-tunable  ferroelectric  ra~ 

pacltora  uaed  in  . 52  Jan  16 

Thermoelectric  generator  producea 
100  watta  of  power  from  heat  of 

gaa  flame  . rM70  July  17 

Thermoelectron  enginea:  future 

power  aourcea  . 69  Nov  IS 

TImIng-aIgnal  generator  with 

flexible  output  . 52  Mar  6 

Tone  generator  for  monophonic 

keyboard  timbre  aynthealzer.  .92  May  29 
Translator  and  magnetic  circuits 

for  radar  pulse  generator ...  42  July  3 
Translator  pulae  generator  for 

computer  clock  . 70  Feb  27 

Tranalatorlxrd  function  generator 

for  ainea  or  coainea . 48  Jan  23 

Tranaiatorixed  horn  aignal  genera¬ 
tor  for  digital  ayatem  alarm  cir¬ 
cuit  . 48  July  3 

Tranaiatorixed  radar  and  television 
sweep  generator  using  low  power 

46  June  26 

Tranaiatorixed  variable-frequency 
generator  for  pulse  circuit  de¬ 
sign  . 47  Apr  3 

Trigger  and  reset  pulae  generator 
for  multipath  delay  analyzer 

52  Rept  4 

Trigger  generator  for  high-speed 

multiplexer  . 48  June  26 

Triggered  bistable  semi-conductor 

circuits  . KRS58  Aug  28 

I'ltrasound  generator  for  ultra¬ 
sonic  neuroaurgerical  instrument 

53  May  15 

Vaing  hIgh-gain  d-c  operational 
ampllflera  for  function  genera¬ 


tion  .  .  . 66  Nov  6 

Dslng  synchros  as  difference  fre¬ 
quency  generators  . 84  Rept  25 


Word  generator  for  testing  high¬ 
speed  digital  computer  circuits 

50  July  If 

Zero-crossing  aynchronized  wave- 
train  generator  for  testing  ultra¬ 
sonic  equipment  . 64  May  8 

Oeodlmeter  for  measuring  distances 

in  surveying  . 113  O't  23 

fleomagnetlc  effects  of  nuclear 

bombs  . RI)72  Aug  14 

(llaaaworking  simplified  uaing  mag¬ 
netic  arc  method . I'TKO  Nov  6 

Oonlometer,  use  of  In  radio  direc¬ 
tion  finder  with  automatic  read¬ 
out  . 62  Apr  17 

flraphlcal  analysis  of  loupling  net¬ 
works  . RRR122  Aug  7 

Gravity  locator  balances  nose  cones 

RD78  Nov  27 

Gravity  meters  uaed  to  make  topog¬ 
raphical  maps  . 113  Oct  23 

Group  organization  for  moderniza¬ 
tion  of  electronics  firms . 49  Nov  6 

(fuldance  Hysfems 

Azimuth  theodolite  references 
Jupiter  Inertial  guidance  system 

RD62  Feb  6 

TIalllatic  rocket  guidance  for  space 

flight  . SR65  Apr  24 

Communications  of  the  future — 
what  we  learned  from  the  IGY 

37  July  3 

Guidance  considerations  in  space 

travel  . SR65  Apr  24 

Guidance  system  of  missile  tested 
with  low-coat,  active,  fm  radar, 

miss-distance  Indicator  . 91  Nov  20 

Guidance  systems  for  manned 

apace  flight  . 49  Aug  14 


High-density  packaging  reduces 
size  of  electronic  units  for  guid¬ 
ance  systems  . 62  Oct  9 

Inertial  guidance  for  space  flight 

.RR65  Apr  24 

Infrared  detector  for  finding  forest 
fires  and  guiding  flre-flghtlng 

missile  to  area . Rt>69  Mar  20 

I-and-vehIcle  radar  guidance  not 

requiring  special  highways.  .. 39  May  1 
Miniature  X-band  radar  with  high 
resolution  for  aircraft  landing 

guidance  . 48  Jan  30 

Remote  sensing  head  In  transducer 
provides  remote  control  of  one- 

tube  crystal  oscillator . 48  Oct  2 

Rllver-coated  lens  for  missile  guid¬ 
ance  radar  . CM75  May  22 

Gyratora,  using  field-effect  solid- 

state  tetrodes  as . 66  May  15 


- H - 


Hall-effect  devices  . 63  Jan  16 

Hall-effect  la  uaed  In  tape  recorder 

playback  heada  . RD53  Dec  25 

Hall-effect  probe  uaea  magnetic 
fleld  detector  to  detect  Interference 

CM83  June  12 

Hall-generator  type  electronic  chop¬ 
per  reducea  fleld-awltchlng  tran- 

aient  duration  . RD66  Oct  2 

Handwriting  recognition  ayatem  with 

ten  word  vocabulary . RDIOO  Nov  20 

Harmonic  amplitude  measured  with 

tuned  vtvm  . 68  Jan  16 

Harmonic  analysis  of  complex  waves 

simplified  using  tabular  form  ..K4  l>ec  18 
Health  hazards  of  microwaves,  re¬ 
search  on . 49  Feb  20 

Heart  block  corrected  by  portable 

pacemaker  . RD92  Sept  25 

Heart  faults  found  with  industrial 

strip-chart  recorder  . RD74  Feb  20 

Heart  rate  regulator . 38  Jan  2 

Heart  sounds  used  to  check  phy¬ 
siology  of  future  spacemen . 65  Oct  16 

Heat,  effect  of  on  materials ...  SR81  De.*  4 
Heat  effects  of  microwave  energy  on 

animal  tissue  . 49  Feb  20 

Heat  expansion  of  metals,  plastics, 
ceramics  and  natural  insulators 

95  May  29 

Heat  flow  within  building  materials 
for  construction  estimated  by  an¬ 
alog  computer  . RD76  Feb  27 

Heater  circuit,  transformerless  power 

supply  for  . ERS56  June  26 

High  Range— combination  flight-test 

and  missile-test  facility.. . 53  Mar  27 

Highway  construction,  new  family 
«>f  instruments  solve  unique  prob¬ 
lems  of . 69  DtM-  18 

Humidity — what  designers  should 

know  about  It . 50  Oct  80 

Hybrid  complementary  symmetry 
amplifier  for  transistorized  broad- 

<‘a8t  monitor  . 118  Sept  11 

Hybrid  rings  for  millimicrosecond 

microwave  computer  circuits.  ..  77  Nov  20 
Hybrid  tube-transistor  circuits  pro¬ 
vide  design  econi>my . 68  June  5 


- 1 - 


Ignitrons  for  fast  switching  iii  in¬ 
dustrial  control  . 51  .lune  26 

Impedance  transfer  ring  for  finding 
unknown  antenna  Impedances 

RRS82  July  31 

Impregna'nts.  environmental  limits 

of  materials  used  for . SR81  Dec  4 

IndR'tttors 

Automatic  Indicator  for  control¬ 
ling  bus  traffic  . 50  July  10 

rolncldence  diodes  gate  electronic 

switch  for  radar  indicators.  .  .66  Feb  20 
Fleet  roluminesceni  alpha -numerl- 
ca  indicators  for  typewriter 

101  Dec  4 

Electroluminescent  panels  for  au- 

*  tomatic  displays . 44  July  10 

tiHted-amplitude  Infrared  ratio 
indicator  measures  engine  cylin¬ 
der  gas  temperature . 64  Mar  27 

Miss  distance  indi<!ator  scores  mis¬ 
sile  accuracy  . 42  Apr  17 

Miss  distance  indicator  to  assist  in 

training  air-to-air  rockets... 39  May  1 
Moving  target  indicator  radar  sys¬ 
tems.  charts  simplify  finding 

blind  spots  of  . ERS62  May  22 

Operating  principles  and  range  of 
temperature  detectors  for  Indus¬ 
try  and  laboratories  . 55  July  10 

Radar  Indicator  storage  ert  with 

symmetrical  guns  used  a8..CM60  Jan  2 
Shunt  bridge  balancing  In  strain- 

gage  indicators  . 50  July  34 

Slotted  line  with  vtvm  standing 
wave  indicator  for  measuring 
impedances  between  10  and  JOO 

me  . 64  Mar  20 

Transistor  indicator  Judges  fast- 

moving  sports  contests . 114  Aug  7 

Inductors,  characteristics  of  micro¬ 
module  ferrite  core . 51  May  22 

Information  retrieval,  practical  sys¬ 
tem  developed  . RD88  Oct  16 

Information  theory  and  transmis¬ 
sion  in  communications . SR93  Oct  23 


Infrared 

Casting  pure  polycrystalline  silicon 

for  Infrared  optics  . CM180  Sept  11 

Experimental  Infrared  communi¬ 
cations  receiver  for  space 

vehicles  . 28  Sept  18 

Oated-amplltude  Indicator  meas¬ 
ures  ratio  of  two  Infrared  radia¬ 
tion  intensities  . 64  Mar  27 

Graphite  fabric  as  Infrared  emitter 

CM80  May  8 

Grown  silicon  lenses  for  Infrared 

sensing  . rM85  June  19 

Infrared  detector  covers  8-  to  14- 

mirron  range . CF69  May  1 

Infrared  detectors  for  finding 
forest  fires  and  guiding  fire¬ 
fighting  missiles  to  area..RD69  Mar  20 
Infrared  gold-doped  germanium 
crystal  detector  la  microwave 

energised  . CM70  Jan  30 

Infrared  range  determined  using 
new  figure  of  merit  and  nomo¬ 
graph  . ERS94  Nov  20 

Infrared  transmitting  materials, 

properties  of . 56  Jan  16 

Large  sapphire  infrared  lens  de¬ 
veloped  . CM83  Feb  27 

I^ong  wavelength  Infrared  detec¬ 
tor  cooling  systems  . 36  Aug  21 

Multiple-cell  Infrared  detectors  for 

sensing  low-level  energy . 38  June  26 

Parts  molded  Into  epoxy  mirrors 
for  infrared  and  optical  use 

PT86  Apr  10 

Remote  controlled  moving  target 
system  simulates  battle  condi¬ 
tions  . 60  Nov  6 

Transistorized  Infrared  detector 
for  proximity  control  of  auto 

brakes  . 86  0<*t  16 

Instruments 

Adjustable  stroboscope  analyzer 
for  studying  complex  mechanical 

motions  . 62  June  5 

Air  gage  measures  radome  wall 

thickness  . PTH6  Apr  10 

Analyzer  statistically  evaluates 

nolse-slgnal  amplitudes  . 48  July  24 

Hattery  -  operated,  transistorized 
radiation  monitor  for  radioiso¬ 
tope  tracing  In  Industry . 42  June  26 

Hiological  pressures  of  vital  body 
liquids  measured  and  recorded 
by  photoelectric  manometer'.  ..  41  Dec  25 
Hlister  packing  for  Instrument 

bearings . PT113  May  29 

Talibrated  pulse  generator  pro¬ 
duces  millimicrosecond  pulses.  .  56  Apr  17 
Capacitance  micrometer  detects 
failures  in  Jets  and  turbines 

RD78  June  5 

Cellometer  measures  cloud-height 
using  computer  for  analysis 

RD88  Oct  16 

Common  mode  rejection  amplifiers 
for  strain  gages  and  thermocou¬ 
ples  . 43  July  24 

Control  instruments  increase*  tire 
life  by  maintaining  manufactur¬ 
ing  tolerances  . RD90  D*»c  18 

Control,  survey  and  coolant  moni¬ 
toring  electronic  instruments  for 

nuclear  power  reactors . 62  .June  12 

Conventional  synchros  used  as 
difference  frequency  generator 
and  as  direct  reading  frequency 

deviation  meter  . 84  Sept  25 

Design  of  highly  sensitive,  wlde- 

bandwidth  electrometer  .  71  Oct  9 

Designing  a  power  density  meter 

RD66  July  17 

Digital  tachometer  aids  In  steam 

turbine  design  . 58  Apr  10 

Doppler  radar  speed  meter  helps 

enforce  traffic  law's . 48  Mar  6 

Drift-free,  magnetic  d-c  amplifier 
for  Instrument  applications 

RD62  Apr  17 

Dual-beam  oscilloscope  displays 
vibrating  beam  parameters 

RD49  Aug  21 

Electronic  and  mechanical  gages 

for  checking  high  vacuums... 76  Oct  16 
Electronic  measurement  of  physio¬ 
logical  factors  affecting  future 

spacemen  . 65  Oct  16 

Errors  in  test  Instruments  reduced 
with  transistor  circuit  to  main¬ 
tain  constant  current . 78  Oct  9 

Eye  pupil  movement  accurately 
measured  by  electronic  pupll- 

lograph  . 67  Sept  25 

Fail-safe  electro-optical  Inspec¬ 
tion  systems  for  Industrial  gag¬ 
ing  . 74  July  31 

Flying-spot  closed-circuit  tv  sys¬ 
tem  measures  size  changes  of 

variable  stars  . 66  May  8 

Forming  handwritten-llke  digits 

on  ert  display  . 138  Mar  13 

Frequency  (spectrum)  analyzer 
provides  tw'o  reference  signals 

66  May  1 

Gas-flow  data  measured  using 
saturable-core  transistor  oscil¬ 
lator  integrator  . 42  Jan  23 

Gated-amplitude  Infrared  ratio 
indicator  measures  engine  cylin¬ 
der  gas  temperature  . 64  Mar  27 

Gravity  locator  balances  nose  rones 

RD78  Nov  27 

High-resolutlon  angle,  transducer 
and  encoder  for  missile  tracking 

78  Oct  16 

High-speed  switching  of  low-level 
signals  for  instrument  used  to 
measure  and  record  data . 54  Mar  20 
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Induitrial  Btrlp^chart  recordar 

finds  heart  faults  . RD74  Feb  29 

Instrument  checks  wheel  toe-in 

RD150  Mar  IS 

Instrument  makes  accurate  con¬ 
tour  maps . RD7S  Apr  10 

Instrument  packafe  In  weather- 
eye  satellites  used  to  track 

earth’s  weather  . . 44  May  1 

Instrumentation  system  for  intel¬ 
ligibility  evaluation  of  voice 

communications  . 88  May  29 

Instrumenting  the  explorer  I  satel¬ 
lite  . 39  Feb  t 

Instruments  for  design  and  pro¬ 
duction  . SR89  Sept  11 

Instruments:  Key  to  missile  pro¬ 
grams  . 47  Jan  16 

Magnetics  and  meters  test  tv  trans¬ 
formers  automatically  . PT64  Jan  23 

Measurement  of  harmonic  ampli¬ 
tude  with  tuned  vtvm.; . 6X  Jan  16 

Measuring  instruments  for  survey¬ 
ing  . 113  Oct  23 

Microphotometer  helps  biologists 

see  cell  growth . RD62  July  10 

Microwave  spectrometer  tests  elec¬ 
tron  resonance  of  paramagnetic 

materials  and  masers . 142  Mar  13 

Mirror  of  magnifying  shaving  type 
used  to  make  dial  setting  easier 

PT102  Nov  13 

Mold  glass  fiber  into  small  instru¬ 
ment  cases  . PT68  June  26 

New  family  of  instiumcnts  solve 
unique  problems  of  highway 

construction  . 69  Dec  18 

Nose-cone  thickness  measurement 

using  ultrasound  . rM78  Aug  14 

Phasemeter  capable  of  measuring 

small  phase  differences . 60  June  5 

Phasemeter  for  radio  direction 
finder  with  automatic  readout 

32  Apr  17 

Portable  frequency  standard  uses 
transistors  and  new  quarts  cry¬ 
stal  unit  . Rn76  June  12 

Potted  electrodes  speed  testing 

with  sensitive  electrometer. .  P’r62  Jan  23 
Precise  vernier  changes  binary- 
counter  type  frequency  divider 
to  synchronise  with  WWV....44  July  3 
Precision  variable  time-interval 
generator  for  radar  range  cali¬ 
bration  . 38  Apr  3 

Radiation  measuring  device  made 
from  infrared  communications 

receiver  . 3X  Sept  18 

Radioactive  sources  for  noncon¬ 
tacting  thickness  gages . 37  May  22 

Radiological  vacuum  gage  to 
measure  low  pressures  has  dig¬ 
ital  output . 60  June  19 

Radiometers  and  dosimeters  for 
protecting  against  microwave 

health  hasards  . 49  Feb  20 

Sampling  oscilloscope  displays 

millimicrosecond  pulses . 69  July  31 

Satellite  checkout  instrumentation 

RD74  Nov  6 

Semiconductors  for  strain  gages 

rM68  Feb  6 

Sensitive  microphotometer  uses 
magnetic  modulation  of  photo¬ 
cell  current  . CM61  Sept  18 

Silicon  and  germanium  strain 
gages  for  measuring  static,  low- 
frequency  and  high-frequency 

stresses  . 123  Mar  13 

Slotte<]  line  with  vtvm  standing 
w'ave  indicator  for  measuring 
impedances  between  10  and  l^o 

me . . . 64  Mar  20 

Soviets  give  data  on  sun  satellite 

RD66  Jan  30 

Technique  for  quickly  checking 
fre<iuency  standard  against 

WWV  . RD76  .Mar  27 

Tenslonmeter  measures  tension  in 

moving  web  of  paper . RD76  May  15 

Teat  set  for  evaluating  noise  qual¬ 
ity  of  fixed  composition  resis¬ 
tors  . RD60  June  26 

Thickness  measurement  using  Im¬ 
proved  non-destructive  inductive 

Kddy  current  technique . 42  .\ug  28 

Transistor  device  for  viewing  re-  • 
petUive  millimicrosecond  pulses 
on  conventional  scopes. ...  RD66  Aug  28 
Transialor  noise  dosimeter  using 
sollon  for  visual  readout  Inte¬ 
gration  . 33  Feb  27 

Transistor  voltmeter  is  accurate. 

linear  . RI>31  Jan  23 

Transistorised  glow-tube  counter 

for  nuclear  instrumentation ..  1 12  .Sept  11 
Transistorised  variable-frequency 
generator  for  pulse  circuit  de¬ 
sign  . .47  .\pr  3 

Two-element  fiash  tube  Improves 

stroboscope  versatility  . 116  Aug  7 

Pltrasensitive  balanced  thermistor 
bridge  for  measuring  low-level 

r-f  power  . Ihl  Dec  4 

rnconventional  techniques  for 
measuring  vswr  using  easy-to- 

set'Up  meter  . 120  Oct  23 

Pslng  a  traveling-wave  tube  os¬ 
cilloscope  to  measure  switching 
time  of  outdiffused  diode.... 61  June  S 
Vacuum  tube  voltmeter  for  ultra¬ 
sonic  neurosurgery  Instrumenta¬ 
tion  . 32  May  15 

Vernier  chronotron  times  nuclear 

particle  flight  . 44  Mar  6 


Vibration  analyser  gives  strobe 

effect  . RD76  May  IS 

Waviness  measuring  instrument 
for  nondestructive  testing  of 

mica  flatness  . PTllO  May  29 

Ways  to  measure  light  intensity 
at  a  distance  for  process  control 

48  July  17 

Insulation 

Advances  in  materials  discussed 
at  Blectrical  Insulation  Con¬ 
ference  . CM34  Dec  23 

Ceramic-type,  inorganic,  materials 
used  for  hlgh-temperature  elec¬ 
trical  Insulationa  . 66  Nov  27 

Knvlronmental  limlta  of  materials 

used  for  insulations . SRK1  Dec  4 

Film  and  tape  insulation,  phy¬ 
sical  and  electrical  properties 

and  applications  for . 42  Jan  2 

Insulating  ferrite  memory  cores 

CM131  8ept  11 

Insulation  coatings  for  printed  cir¬ 
cuits  . CM73  July  17 

Insulation  for  space-age  circuitry 

CM80  June  IS 

Insulations  for  special  purpose 
magnet  wire,  characteristics  of 

60  Feb  13 

Insulator  electron  energy  band 

diagrams . 34  Nov  6 

I.<ow-cost  material  insulates  in  uhf 

applications  . CM71  Mar  6 

sensitive  insulating  tape 
makes  electroplating  mask.. 

PT136  Aug  7 

Hilicone  insulating  materials,  se¬ 
lection  guide  for . 64  Apr  10 

IntegTHtors 

('urrent  integration  with  sollon 

liquid  diodes  . 33  Feb  27 

Double  integrator  using  submin¬ 
iature  pentodes  measures  dis¬ 
tances  . RD64  May  22 

Integrator  circuit  for  speech  in- 
telllgihllity  measuring  system 

88  .May  29 

Integrator  resetting  circuits  using 
high-galii  d-c  operational  am¬ 
plifiers  . 66  Nov  6 

Integrator  used  in  precision  vari¬ 
able  frequency  generator . 36  (>ct  30 

Integrators  for  stabilisation  sys¬ 
tems  used  in  manned  apace 

flight  . 49  Aug  14 

Saturable-core  transistor  oaclllstor 

integrates  gas-flow  data . 42  Jan  23 

Intenaifler,  Image,  for  photographi¬ 
cally  recording  atomic  particle  re¬ 
actions  . CM66  June  26 

Interference  charts  show  which  un¬ 
wanted  harmonics  of  two  signals 
will  cause  interference  In  mixer 

BR867  Dec  11 

Intergranular  corrosion,  causes  and 

cures  . SR81  Dec  4 

International  Oeophyslcal  Tear— > 
what  we  learned  about  communi¬ 
cations  of  the  future . 37  July  3 

Interrogator,  multichannel,  and  sig¬ 
nal  separator  scheme  detects  single 

signal  . 59  Aug  28 

Interrupter,  d-c.  for  portable  pulse 
unit  used  to  electronarcotise  fish 

31  Jan  23 

Inverter,  static,  ups  electrolumin¬ 
escent  panel  outputs . CM73  May  22 

Inverter,  transistorised,  for  missile 

use  . HR53  July  31 

Inverter,  trsnsistorlseil  phase,  for 
(■ray-to-straight  binary  code  con¬ 
verter  . 6n  Dec  11 

Inverters,  four-transiatnr  square- 
wave.  drives  two-phase  Induction 

motor  . 60  Feh  20 

Ion  rockets  for  low-thrust  propul¬ 
sion  of  space  vehicles . SR65  Apr  24 

Ion  source,  high-yield  electron-addi¬ 
tion.  for  developing  molecular 

mass  apectrometers  . 123  .Mar  13 

Ionospheric  scatter  for  over-the- 

horison  systems  . 8R93  Oct  23 

Isolator,  determining  attenuation 

using  load  curves . RR864  Oct  2 

Isolator  Hall-effect  device,  diagram 

for  . 63  Jan  16 

Ia«>lator.  using  field-effect  solid-atate 

tetrodes  as  . 66  May  15 

- j - 

Jamming  problem,  off-target,  radar 
interference  nomograph  for  fimt- 

ing  solution  of . 116  Dec  4 

Japanese  develop  tunnel  diode  com¬ 
puter  . RD5«  Dec  23 

Japanese  electronic  devices,  s  survey 

of  . 109  Sept  11 

Japanese  video  tape  recorder  uses 
only  one  revolving  magnetic  head 

RD76  Dec  11 

- K - 

Kinematic  environment,  when  vari¬ 
ables  will  merge  . SR81  De<'  4 

Kits  streamline  prototype  tests 

PT78  Jsn  16 

Kitting  components  smooths  prmluc- 

tion  flow  . I*T70  Feb  6 

Klystron  frequency  Is  regulated  by 
magnetic  amplifiers  and  transistor 

circuits  . 68  Feb  13 

Klystron,  largest  shown . CM73  Apr  3 


- L - 

Laminates,  composlts,  developments 

In  . CM128  Sept  II 

Larynx,  electronic  circuit  substitutes 

for  . RD60  July  3 

Latin  square,  use  of  for  determining 
effects  of  various  environmental 

parameters  . 8R66  May  39 

Lena,  ellver-coated,  for  roieelle  guid¬ 
ance  radar  . CM75  May  33 

Leneea,  grown  silicon,  for  Infrared 

sensing  . CM83  June  19 

Lenses,  infrared,  properties  of  ma¬ 
terials  used  for.... . 36  Jan  16 

Light  intensity,  ways  of  measuring 
at  a  distance  for  process  control 

48  July  17 

Limiter,  mudifieJ  precision,  using 
high-gain  d-c  operational  ampli¬ 
fiers  . 66  Nov  6 

Limiter  noise  for  silencing  ignition 

interference  in  cltisen’s  radio... 33  Apr  10 
Limiter  solid-state  field  effect  as  a  * 

circuit  element  . 39  Apr  17 

I^offlr  Circuits 

Logic  circuit  uses  photoconduc- 
tive-electroluminescent  element 
for  digital-to-diaplay  translation 

31  Deo  25 

I..ogic  circuits,  square  hysterlsis- 

loop  cures  for . RD70  Jan  9 

Logic  networks  test  human  ability 
to  carry  out  logical  analysis  and 

synthesis  . 70  Dct  16 

Logic  symbology  for  static  switch¬ 
ing  elements  . 98  Apr  24 

8olid-state  integrated.  direct- 
coupled  transistor  logic  cir¬ 
cuit  . 35  June  26 

Solid-atate  logic  circuit  capable 
of  withstanding  short-duration, 
high-flux  neutron  plus  gamma 

pulses  . 55  Nov  27 

Loudspeaker^  column,  for  public 

address  systems  . 64  June  12 

Lubricants,  environmental  limits  of 

materials  used  for . SR81  Dec  4 


- M - 

Machine  tools  for  mechanisation  of 

electronics  firms  . 49  Nov  9 

Magnetics 

Knvlronmentsl  limits  of  materials 

used  for  magnetic  cores. ... HR81  Dec  4 
Environmental  limits  of  materials 
used  for  permanent  magnetics 

SR81  Dec  4 

Iron  powder  for  magnetic  cores. 

properties  of  . 141  .Mar  13 

Magnet  wire  for  high  teni|>era- 
tures  available  in  various  sixes 

CM7S  Oct  30 

Magnetic  alloys.  temperature 

characteristics  of  . 119  Aug  7 

Magnetic  amplifier  for  sero,  d-c 
or  very  low-frequency  current 

applications  . 84  Nov  IS 

.Magnetic  amplifiers  and  transistor 
circuits  regulate  frequency  of 

klystrons  . t . 68  Feb  13 

.Magnetic  amplifiers  used  in  four- 

quadrant  multiplying  device.. 58  Jan  9 
Magnetic  arc  methotl  simplifies 

glassworkihg  . PTHO  Nov  6 

.Magnetic  cartridge  design  for 

stereo  applications  . CM78  Feh  13 

Magnetic  core  firing  circuit,  satur¬ 
able,  used  with  controlled  recti¬ 
fiers  to  drive  s-c  and  d-c  motors 

73  Nov  13 

Magnetic  core  materials  for  mag¬ 
netic  amplifiers,  characteristics 

of  . 55  Feb  6 

Magnetic  core  operates  counter 

RD130  Oct  33 

Magnetic  demoilulstors  for  color 

tv  . RD56  Jan  2 

Magnetic  discharge  network  for 

radar  pulse  generator . 42  July  3 

Magnetic-disk  digital  memory  sys¬ 
tem  keeps  circuits  simple.  .  .  .130  Mar  13 
Magnetic  drum  recording  provides 
analog  time  delay  for  designing 
continuous-processing  systems 

44  Keb  6 

Magnetic  drum  stores  tv  x-ray 

pictures  . RD77  De.*  It 

.Magnetic  field  detector  uses  Hall- 

effect  probe  . CM8S  June  12 

Magnetic  field  meter,  transducer 
Hsil-effect  device,  diagram  for 

63  Jan  16 

Magnetic  -  field  -  variation  meter 
Hall-effect  device,  diagram  for 

63  Jan  16 

Magnetic  fields  produced  by  ohmic 
heating  circuits  control  ther¬ 
monuclear  power  . 57  <ict  9 

Msgnetlc-fllm  memory  speeds  read- 
write  cycle  time  of  digital  com¬ 
puter  . RD90  .Sept  25 

3fagnetlc  Interlock  for  fail-safe 
operation  of  conveyor  systems 

60  July  10 

Magnetic  lens  improves  microwave 

tube  efficiency  . rM70  July  17 

Magnetic  materials  for  use  at 

500  r  . 63  Jan  9 

Magnetic  modulation  of  photocell 
current  uaed  for  sensitive  micro- 
photometer  . CM61  Sept  II 
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^iM^neUc  inodulutur  playback  heatl 


n^ads  tape  at  sero  speed . 5S  Mar  6 

Mairnetic  recording  for  airborne 

data  aciiuiaitlon  . 101  Dec  4 

Magnetic  researchers  get  more 


and  better  ferrite  monocrystals 

CM134  Oct  23 

Magnetic  storms  and  their  effect 

on  radio  wave  propagation.  .8K93  Oct  23 
Magnetic  storms,  effect  on  com¬ 
munications  . 37  July  3 

Magnetic  tape,  detector  for  pin¬ 
pointing  flaws  . 50  Jan  9 

Magnetic  tape  recorder  fur  weath¬ 
er-eye  sjitelllte  . 44  May  1 

Magnetic  tape  recording  at  high 
densities  using  self-clocking 

technique  . . 72  Oct  10 

Magnetic  wire.  S|>ecial  purpose, 
characteristics  of  insulations 

used  for  . 60  Feb  13 

Magnetically -cun trolled  ferrite  at- 
tenuators  reduce  tntermodula- 
*  tion  and  cross-modulation  re¬ 
ceiver  Interference  . 64  Nov  $ 

Magnetics  and  meters  test  tv 

transformers  automatically ..  PT64  Jan  23 
Magnetics,  high  magnetic  flelds 

fur  advanced  research . 43  Oct  2 

Magnets,  permanent,  nominal  prop¬ 
erties  of  those  produced  by 

powder  metallurgy  . 69  Feb  27 

Magnetohydroflynamlc  power  gen¬ 
erator  *<;C'“extended  space  flight 

CM82  Nov  27 

Magnetometer  for  measuring  earth's 
magnetic  fleld  from  Pioneer  satel¬ 
lite  . 66  June  19 

Magnetron  beam  switching  tubes  for 
preferential  and  sequential  scan¬ 
ning  of  electroluminescent  panels 

31  Ue»  25 

Magnetron,  reflex,  voltage  control  of 

frequency  In  . 56  July  10 

Magnetrons,  nuclear  environment, 
high  temperature  magnetic  ma¬ 
terials  for  . 63  Jan  9 

Mail-cancelling  and  facing  machine, 

automatic  . RD70  Jan  9 

Manipulator,  mobile,  for  reactor  re¬ 
pair  remotely  controlled  by  ultra¬ 
sonic  system  . RD64  Apr  17 

Manipulator  that  feels  and  hears  for 
working  on  nuclear  aircraft  ma¬ 
chinery  . . RD103  May  29 

Map  making  using  electronic  de¬ 
vices  . 118  Oct  23 

Maps,  contour.  Instrument  for  mak¬ 
ing  . Rl)78  Apr  10 

Masers 

Feasibility  of  using  a  maser  am- 
pllfler  In  an  active  radar  system 

demonstrated  . 43  Oct  30 

Maser  sensillvlty  curves  for  de¬ 
termining  receiver  sensitivity 
and  noise  flgure  relationships 

BRS70  Feb  20 

Maser,  solid-state,  influence  of  on 

communications  . 39  Apr  17 

Masers  for  millimicrosecond  mi¬ 
crowave  computer  circuits.  ..  .77  Nov  20 
Microwave  spectrometer  tests  elec¬ 
tron  resonanco  of  paramagnetic 

materials  and  masers . 142  Mar  13 

New  microwave  systems  using 

masers  . 27  Aug  21 

Portable  maser  ampliflers,  travel¬ 
ing-wave  masers  and  four-level 
masers  for  frequency  above  6 

kmc  . 125  Mar  13 

Materials 

Adhesive  for  dip-soldering  printed 

circuit  boards  . CM83  Mar  27 

Advances  in  materials  discussed 
at  Electrical  Insulation  Confer¬ 
ence  . CM54  Dec  25 

Alloy  gives  continuous  getter  for 

electron  tubes  . CM81  Feb  13 

ARDC  digs  Into  molecular  elec¬ 
tronics  . CM83  May  8 

Automatic  neutron  activation  an¬ 
alysis  of  materials . HD81  Nov  27 

Automatic  transistor  production 
using  flat  ribbons  of  semicon¬ 
ductor  material  . CM128  Sept  11 

Beryllium  dish  to  shield  satellites 

CM68  July  10 

Casting  pure  polycrystalline  sili¬ 
con  for  infrared  optics.  .CM130  Sept  11 
Ceramic  material  takes  tempera¬ 
tures  of  6000  F . CM81  Feb  13 

Ceramic-type,  Inorganic  materials 
used  for  high-temperature  elec¬ 
trical  insulations . 65  Nov  27 

(Characteristics  of  four  materials 

used  In  deflection  yokes . 59  Mar  20 

Characteristics  of  magnetic  amptl- 

fler  core  materials . 55  Feb  6 

Characteristics  of  radioactive  ma¬ 
terials  fur  noncontacting  thick¬ 
ness  gages  . 57  May  22 

Characteristics,  properties  and  ap¬ 
plications  of  ferrites  . 67  Feb  13 

Computer  tape  solves  signal  drop¬ 
outs  . CM80  June  12 

Copper-clad  laminates  for  printed 

circuits  . CM62  Aug  21 

Developments  In  composite  lami¬ 
nates  . CM128  Sept  11 

Bxamlnatiun  of  properties  of  In- 
termetalllc  compounds  for  recti- 

fleatton  purposes  . 69  June  12 

Flame-spraying  refractory  oxides 
and  ceramics  using  hlgh-tem- 
perature  plasma  jet . CM70  Oct  2 


Fluorocarbon  resin,  a  true  thermo¬ 
plastic,  is  developed . CM71  Aug  28 

Foamed  pure  silica  absorbs  micro- 
wave  energy  at  ultra-high  tem- 

l>eratures  . CM68  Sept  4 

Glass  fiber  sleeving  for  hlgh-tem- 

perature  operation  . CM78  Jan  30 

Graphite  becomes  available  as  a 

fabric  . CM80  May  8 

Gyro  flotation  material  remains 

viscous  down  to  — 65  F . CM76  Jan  16 

Heat  expansion  of  metals,  plastics, 
ceramics  and  natural  Insulators 

95  May  29 

Heat  -  resistant  plastic  avallabls 

CM85  Apr  10 

HIgh-flred  ceramic  for  4,600  F 

CM66  June  26 

Infrared  transmitting  materials. 

properties  of  . 56  Jan  16 

Insulating  ferrite  memory  cores 

CM131  Sept  11 

Insulation  coatings  for  printed  cir¬ 
cuits  . CM73  July  17 

Insulation  for  space-age  circuitry 

CMKO  June  12 

I.,ow’-coit  accelerator  for  bombard¬ 
ing  materials  with  electrons 

RD72  Aug  14 

Tx>w-co8t  material  Insulates  In  uhf 

applications  . rM71  Mar  6 

Low-melting  glasses  useful  for 

potting  . rM82  May  8 

Magnetic  materials  for  use  at 

600  C . 63  Jan  9 

Materials  for  bonding  sapphire  to 

metals . 110  Dec  4 

Materials  for  environmental  ex¬ 
tremes  . SR81  Dec  4 

Materials  for  Infrared  windows. 

domes,  lenses  . 56  Jan  16 

Metal  fatigue  shovrn  by  fast  elec¬ 
tronic  camera  . RD60  .Tuly  3 

Microscopic  bits  of  material  may 
be  used  to  form  future  computer 

components  . Rr)124  Sept  11 

Missile  shock  and  vibration  pro¬ 
tection  methods,  materials  and 

devices  . rM68  Mar  6 

Multiform  glass,  seals  to  copper 

directly  . CM63  Jan  2 

NBS  investigates  strength  of 

ceramics  . rM79  Aug  14 

New  film  deposits  Improve  re¬ 
sistors  . CM1S2  Oct  23 

New  frontiers  for  semiconductors 
determined  from  study  of  peri¬ 
odic  table  . 43  July  17 

New  nose  rone  protective  material 

CM92  Oct  16 

New  standards  for  laminated  plas¬ 
tics  . 48  Aug  28 

Physical  snd  electrical  properties 
of  silicone  insulating  materials. 

selection  guide  for . 64  Apr  10 

Polarized  phosphors  used  for  data 

storage  and  display . 39  Aug  28 

Polyurethane  foam  cushions  mis¬ 
sile  nose  cone  during  shipment 

PTllO  Nov  20 

Polyvinyl  chloride  conductive  com¬ 
pound  for  extrusion,  calendering 

and  injection  molding . rM82  May  8 

Printed  circuit  can  take  1,800  F 

rM82  June  19 

Processing  materials  with  electron 

bombardment  . 39  Sept  4 

Properties  for  parallel  laminates  of 
glass-flber  reinforcements  used 

for  rigid  radomes . rM66  Apr  17 

Properties  of  dielectric  materials 

being  researched  . CM84  Oct  9 

Pyrographlte  solves  high  -  heat 
problems  In  missiles,  electronics 

and  nucleonics . f’M124  Dec  4 

Radiation  effects  on  electronic  ma¬ 
terials  being  atudied . rM82  June  19 

Rndome  material  developed  for 

superaonic  aircraft  . CMISS  Aug  7 

Resin  and  glass  cloth  laminates  for 
reinforcing  plastic  radar  re¬ 
flectors  . PT76  May  22 

Rhenium  available  commercially 

CM  167  Mar  13 

Russian  advances  In  semiconductor 

material  development  . 87  July  24 

Silicon  carbide  crystals  of  high 
purity  grown  from  solution  of 

alloy  metals  . rM128  Sept  11 

Silicon  rubber  compounds  that  are 

easy  to  process . rM94  .Tuly  31 

Silicone  potting  gel  is  transparent 

PT70  .\pr  17 

Silicone  treated  alumina  powder 
becomes  potting  compound  that 

pours  . rM92  Deo  18 

Solders  for  nuclear  and  space  en¬ 
vironments  . 50  Sept  4 

Stereo  cartridge  uses  rubber  ad¬ 
hesive  . rM83  May  8 

Surfaces:  Key  to  semiconductor 

progress  . CM70  Oct  3 

Synthetic  rubber-resin  adhesive 

rM157  Mar  13 

Tellurium  compounds  for  semi¬ 
conductors  . CM68  Mar  6 

Thermosetting  plastic  Is  water 

clear  . rM73  Apr  3 

Thin  Aim  deposition  for  micro- 

circuits  . ‘.....44  Sept  4 

Ultrasonic  tv  camera  supplements 
x-rays  In  displaying  Internal 

structures . RD124  Sept  11 

Vapor  phase  deposition  of  chromi¬ 
um.  tungsten  and  molybdenum 

Improved  . CM71  Sept  4 

Weight  and  volume  used  to  meas¬ 
ure  soft  material  parts. ..  .PTl  17  Apr  24 


Matrlxlng  magnetic  demodulators  for 

color  tv  . RD56  Jan  2 

Mavars 

Electron-beam  parametric  ampll- 
flers  for  uhf  operation  and 
diode-type  mavars  for  low  noise 

operation  . 125  Mar  13 

Low-noise  parametric  ampllfler 
(mavar)  in  production  In  San 

Francisco  . 103  Aug  7 

New  microwave  systems  using 

junction  diode  mavars . 27  Aug  21 

Maximum  energy  product  (BH)  of 

magnetic  materials  . 63  Jan  9 

Mechanical  stress,  effect  of  on  ma¬ 
terials  . .SR81  Dec  4 

Mechanization — when.  what  and 

how  for  electronic  Arms... . 49  Nov  6 

Medical  Electronics 

Automatic  control  circuit  monitors 
depth  of  anesthesia  during  op¬ 
erations  . 43  Jan  SO 

Biological  pressures  of  vital  body 
liquids  measured  and  recorded 
by  photoelectric  manometer ...  41  Dec  25 
Blood  pressure  and  heart  rate 

regulator  . 38  Jan  2 

Circuit  substitutes  as  larynx.  .RD60  July  3 
Environmental  testing  of  future 

spacemen  . 65  Oct  16 

Eye  pupil  movement  accurately 
measured  by  electronic  puplllo- 

graph  . 67  Sept  25 

Finger  plethyamograph  uses  mini¬ 
ature  photocell  to  measure  blood 

volume  . 122  Sept  11 

Flying-spot  closed-circuit  tv  sys¬ 
tem  for  comparing  x-ray  plates 

66  May  8 

Heart  ailments  diagnosed  using 
analog  computer  to  measure 
volumetric  output  of  blood... 56  Oct  2 
High-speed  multiplexing  with 
closed-ring  counters  for  data 

processing  and  recorders . 48  June  26 

Impulse  counter  tests  drug  re¬ 
actions  . RD78  Apr  10 

Industrial  atrip-chart  recorder 

flnds  heart  faults . RD74  Feb  20 

Instrumentation  for  ultrasonic 

neurosurgery  . 53  May  15 

Logic  networks  test  human  abil¬ 
ity  to  carry  out  logical  analysis 

and  ayntheais  . 70  Oct  16 

Low-cost  accelerator  for  sterilis¬ 
ing  with  electron  bombardment 

RD72  Aug  14 

Magnetic  drum  stores  tv  X-ray 

pictures  . RD77  Dec  11 

Manipulator  that  feels  and  hears 
for  working  on  nuclear  aircraft 

machinery  . Rr>l02  May  29 

Microphotometer  helps  biologists 

see  cell  growth . RD62  July  10 

Nerve  impulses  control  artifleal 

hand  . Rr)79  May  8 

Neuron  simulated  by  transistor 

circuit  . RD74  Feb  13 

Neurophysiological  studies  of  frog 
help  computer  designers  simu¬ 
late  the  human  brain . 125  Mar  13 

Nonhasardous  sensing  head  in 
transducer  provides  remote  con¬ 
trol  of  one-tube  crystal  oscti* 

lator  . j  ^ 

Portable  pacemaker  aids  heart- 

block  victims  . Rn92  Sept  25 

Portable,  transistorised  artifleial 

cardiac  pacemaker  . 39  May  1 

Researching  microwave  health 

hazards  . 49  Feb  20 

Transistor  plethyamograph  for 
impedance  measurement  of  liv¬ 
ing  tissue  . 62  Apr  10 

Transistorized  radio  carried  on 
mouse  transmits  biological  data 
to  satellite  telemetry  system 

RD128  Oct  28 

Ultrasonic  tv  camera  supplements 
x-rays  in  displaying  Internal 

structures  . RD124  Sept  11 

Ultraviolet  image-converter  tube 

for  biological  microscope.  .CM78  Feb  20 

Memories 

Blax,  high-speed  ferrite  memory 

and  logic  element . 43  Oct  80 

Coincident-current  technique  for 
digital  data  buffer  permits  com¬ 
pact  construction  . 50  Oct  2 

Data  storage  with  polarized  phos- 

phora  . 39  Aug  28 

Digital  recorder  memory  holds 

data  after  shock . 60  Mar  20 

Diodes  perform  role  of  core- 

switching  array  in  memory.  .RD$0  Oct  9 
Ferrite  core  memory  for  automatic 
telephffntf  switchboard  using  sili¬ 
con  diode  switching . 101  Dec  4 

Ferrite  memories  simplify  tele¬ 
phone  data  analysia . 68  Oct  9 

Ferro-reaonant  storage  and  switch¬ 
ing  for  electroluminescent  type¬ 
writer  . 101  Dec  4 

Foldback  memories  for  noise  can¬ 
cellation  in  high  speed  printers 

125  Mar  13 

Insulating  ferrite  memory  cores 

CM131  Sept  11 

Linear  selection  magnetic  core 
array  for  memory  with  one 

microsecond  cycle  time . 125  Mar  13 

Magnettc-dlsk  digital  memory  sys¬ 
tem  keeps  circuits  simple... ISO  Mar  13 
Magnetic  drum  stores  tv  X-ray 

pictures  . RD77  Dec  11 
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Memory  ca])AcUy  may  be  Increased 
by  using  microscopic  bits  of 
material  to  form  computer  com¬ 
ponents  . RD134  8ept  11 

Memory  uses  magnetic  film  to 
speed  read-write  cycle  of  com¬ 
puter  . RD90  Sept  25 

Memory  windings  may  be  printed 

PTSe  June  19 

Single  magnetic  wire  memory  ele¬ 
ment  used  111  shift  register. rM76  Jan  9 
Standards  for  ferrite  memory  core 

inspection  . I*T79  Oct  2 

Symmetrical  switches  and  stepping 
devices  using  tunnel  diodes  for 

memory  applications  . flO  Nov  27 

Telephone  switching  system  uses 
photographic  plates  as  perma¬ 
nent  memory  . RI)78  Nov  27 

Thin  magnetic  Aims  for  digital 

computer  memories  . 44  June  26 

Transistorised  clock  track  recorder 
for  writing  timing  signals  on 

magnetic  drum  . 74  Oct  9 

Triggered  bistable  semiconductor 

circuits  . RRS58  Aug  28 

(*ltrasonic  delay  line  memory 
used  for  realistic  simulation  of 

re  lar  clutter  . 78  Sept  25 

I'sing  thin  ferromagnetic  Alms  in 

high-speed  memories  . 55  June  5 

Message  programming  . 47  Jan  9 

Metal  corrosion,  causes  and  cures 

SR  81  Dec  4 

Meteor  bursts  for  propagation  in 

over-the-horlson  systems  ....SR93  Oct  33 
Meteor  trails  studied  by  radar  to 
And  their  affect  on  radio  trans¬ 
mission  . RI>80  Oct  9 

Meters 

Digital  phase  meter  for  Vanguard 

Mlnitrack  system  . . 33  Jan  2 

Basy-to-set-up  meter  for  meastir- 

Ing  vswr . 120  Oct  23 

.Magnetics  and  meters  test  tv 

transformers  automatically .  .  f*T64  Jan  33 
Moisture  meter  errors  reduced 
with  transistor  circuit  to  main¬ 
tain  constant  current . 78  Oct  9 

Power  density  meter,  design  of 

RD66  July  17 

Psing  synchros  as  direct  reading 

frequency  deviation  meters... 84  Sept  25 
Micrometer.  capacitance,  detects 

failures  In  Jets  and  turbines.  .  RD78  June  5 
Micrometer,  electronic,  checks  printed 

circuits  . 44  Jan  2 

MlrrMBlKliiterlsattMi 

('haracteriatics  of  micromo^luie 

components  . 51  May  22 

Developments  in  microminiaturixa- 

tion  technology . 1^1  Dec  4 

Integrated  semiconductor  devices 

for  microminiaturisation  ....35  .lune  26 
Machine  assembles  circuit  modules 

PT70  July  10 

Microcircuits  and  solid  circuits 
hold  promise  of  giving  better 

reliability  . SRfiS  May  29 

Micromodule  components  for  mili¬ 
tary  application  . 62  May  15 

Network  design  of  microcircuits 

44  Sept  4 

Semiconductor  solid  circuitry.. 

rM82  Apr  10 

Solid  circuits,  approaches  and  de¬ 
velopments  . .*8R53  .Tuly  31 

Solid  circuits  formed  from  single- 
crystal  semiconductor  wafers 

no  Aug  7 

Thermionic  integrated  micromod¬ 
ules  . * . C5I80  May  15 

Three  approaches  to  microminia¬ 
turization  being  sponsored  by 

military  services . *9  Dec  11 

Welding  components  directly  to¬ 
gether  gives  high  packing  den¬ 
sity  . rM82  Apr  10 

Microphotometer  helps  biologists  see 

cell  growth  . RD62  July  10 

Microscope.  biological,  ultraviolet 

Image-converter  tube  for.  ..r*M78  Feb  20 
Microwaves 

Advantages  of  ualog  colled  wave¬ 
guide  . r*M30  Aug  21 

Backward  wave  oscillator  uses 

ridge-loaded  ladder  circuit .  .CM66  May  1 
Calibrating  lower  range  microwave 

variable  attenuators  .  ...Rni2t»  I>ec  4 
Carrier  lifetime  In  semiconductor 
crystals  measured  using  prin¬ 
ciple  of  microwave  absorption 

39  May  1 

Comparison  method  of  microwave 

frequency  determination . 74  May  8 

Cryatal  harmonic  generator  for 
7-14  kmc  microwave  band 

CM  106  Nov  20 

Dielectric  plate  array  microwave 

antenna  saves  space . RD54  Sept  18 

Diatance  measuring  In  surveying 

using  microwaves  . 113  Oct  28 

Dual-cavity  microwave  dlscti^iina- 

tor  . CM74  Jan  16 

FMTect  of  dielectric  properties  on 
microwave  propagation  through 
materials  being  Investigated 

CM84  Oct  9 

Klectroformlng  Intricate  and  com¬ 
plex-shaped  microwave  hard¬ 
ware  . 114  Sept  11 

Foamed  pure  silica  absorbs  micro- 
wave  energy  at  ultra-high  tem¬ 
peratures  . CM68  Sept  4 

Improving  microwave  tube  effi¬ 
ciency  . CM70  July  17 

InAuence  of  solld-atate  power  gen¬ 


erators  on  microwave  communi¬ 
cations  . 39  Apr  17 

Infrared  gold-doped  germanium 
crystal  detector  Is  microwave 

energised  . CM70  Jan  SO 

Magnetic  ampUAers  and  transistor 
circuits  regulate  frequency  of 

klystrons  . 68  Feb  IS 

Microwave  communication  system 
handles  all  forms  of  signals  used 

In  power  business . 72  Dec  18 

Microwave  computer  adds  two 
digits  at  frequencies  approach¬ 
ing  speed  of  light . 39  May  1 

Microwave  computers  for  50  to 

100  me  clock  rate  operation ..  125  Mar  13 
Microwave  detection  using  hard 

vacuum  diodes . CM110  Apr  24 

Microwave  devices  for  detection  or 
measurement  of  power,  tables  to 

help  selei't  . . . 59  July  17 

Microwave  directional  couplers.  .40  Sept  18 
Microwave  energy  to  power  sky 

platform  . RD76  June  13 

Microwave  parametric  ampllAer 

uses  gold  bonded  diode . 103  Aug  7 

Microwave  phase  shifter  for  Im¬ 
proving  s<  anning  of  vhf  and  ubf 

radar  antenna  . 135  Mar  13 

Microwave  polarimeter  provides 
ert  presentation  of  electron;ag- 
netic  wave  polarization  charac¬ 
teristics  . RD74  Feb  13 

Microwave  rotation  switch  makos 

use  of  Faraday  effect . f'M70  May  22 

Microwave  spectrometer  tests  elec¬ 
tron  resonance  of  paramagnetic 

material.*!  and  masers . 143  Mar  13 

MU'rowave  switches  for  isolating 

radar  duplexing  circuit . 120  Aug  7 

Microwave  tecbniqoes  for  milll- 
microaecond  computer  logic  and 

switching  circuits  . 77  Nov  20 

New  mlcrow’sve  systems  using  low'- 

noise  devices  . 27  Aug  21 

Nomograph  for  Anding  separation 
t>et\vecn  microwave  transmitting 
and  receiving  antennas.  BRS76  June  5 
Plastic  microwave  antenna  horns 

r.\l80  Feb  27 

Researching  microwave  health 

hazards  . 49  Feb  20 

Holid-state  generator  for  produc*- 

Ing  microwave  power  . 42  Aept  4 

Test  system  provides  contour  map 
of  microwave  device’s  properties 

RD78  June  12 

Two-w’ay  microwave  link  for  high- 
power  airport  radar  system 

RD120  De»  4 

Phf  link  for  Army's  alr-trans- 
pnrtahte  3.n00-mlle  radio  system 

44  Aug  28 

Voltage-tunable  millimeter- wave 

(»sc|llator  tubes  . 62  June  19 

Y-type  microwave  circulators  with 
wide  bandwidth  and  high  pow*er- 

handling  cnpahilltiea . 81  Dec  18 

MiaaHsi 

AmpllAer.  30u-kw.  for  testing 

Polaris  missile  parts . RDS.*)  May  1 

Analog  teater  apeeds  miaale,  air¬ 
craft  checks  . RD77  Feb  20 

Arc  plasma  lei  usetl  to  determine 
thermal  characterifitica  of  re¬ 
entry  vehicle  antenna . Rn66  Oct  20 

Atlaa  engines  watched  by  closed- 

circuit  tv  . RDOS  May  I 

Atlas  gets  Anal  check . RD76  Feb  13 

Azimuth  theodolite  references 
Jupiter  Inertial  guidance  system 

RDn2  Feb  6 

Bov's  missile  detector  wins  science 

fair  . RD88  0<  t  16 

Checkout  sequencer  for  Polaris 

RD86  July  31 

Klectronic  circuits  for  Pioneer 

satellite  launching  missile. ..  .55  June  19 
Gravity  locator  balances  nose 

cones  . RD78  Nov  27 

Guided  missiles,  range  instrumen¬ 
tation  fo**  testing  of . 47  Jan  16 

Mawk  missile  radome  wall  thick¬ 
ness  measured  by  air  gage.  .I*T86  .8pr  10 
Infrared  detector  for  Anding  forest 
Area  and  guhllng  Are-Aghtina 

missiles  to  area.... . RD69  Mar  20 

Mias  distance  indicator  scores 

missile  accuracy  . 43  Apr  17 

Miss  distBn<‘e  of  missile  determined 
with  low-cost  active  f-m  radar 

91  Nov  20 

Missile  shock  and  vibration  pro¬ 
tection  methods,  materlala  and 

devices  . CM68  Mar  6 

New  nose  cone  protective  material 

rM92  Oct  16 

Polyurethane  foam  cuahlons  mia- 
alle  nose  cone  during  shipment 

PTllO  Nov  20 

Pyrographite  aolvea  high  -  heat 
problems  in  missiles,  electronics 

and  nucleonics . rM134  Dec  4 

Satellite  checkout  Instrumentation 

RD74  Nov  6 

Shock  tube  developed  to  study 
missile  entry  into  atmosphere 
of  neighboring  plants. ..  .rM60  Sept  18 
Silver-coated  lens  for  missile  guld- 

an<‘e  radar  . r'M75  May  33 

.*8lot -antenna  array  for  missiles  and 

aircraft  . 58  Feb  27 

Television  transmittf^r  for  missiles 

uses  battery  power . RD153  Mar  13 

Tranaistorized.  level  sensitive 
switch  for  missile  count-downs, 
production  lines  and  Industrial 

procesaes  . 76  July  82 

Transistorised  radio  carried  on 


mouse  transmits  biological  data 
to  satellite  telemetry  system 

RD128  Oct  23 

Tube  generates  current  from 

rocket’s  exhaust  . CM94  Dec  18 

Ultrasound  measures  nose-cone 

thickness  . CMTS  Aug  14 

Mixer,  chsrts  show  which  unwanted 
harmonics  of  two  signals  will  cause 

Interference  In . BRS67  Dec  11 

Mixer-oscillator  circuits  greatly  slm- 

pllAed  by  tunnel  diodea . 43  Oct  80 

Mixer  transistor  for  power-line  car¬ 
rier  communications  system.... 70  May  15 
Mockups.  wooden,  to  develop  efficient 
techniques  for  computer  and  data 

proceaaor  production  . PT82  Dec  11 

Modernization  methotls  for  electronic 

Arms  . 49  Nov  8 

Construetlon 

Digital  building  blocks  used  to 
form  binary  circuits  for  count¬ 
ing  backward  or  forward . 82  Sept  35 

Machine  aesemblea  circuit  modules 

PT70  July  10 

Microminiaturisation  of  n''»dules  49  iH'C  11 
Modular  concept  applied  to  In- 
stru*nenta  for  design  and  pro¬ 
duction  . SR8f  Sept  11 

Modular  design  ln''reases  caparltv 

of  digital  daf!  buffer  memory.  .80  G'-t  2 
Modular  dgeign  nromises  better 

avatem  reliability  . SR85  May  29 

Modular  design  reduces  space, 
weight  and  sonling  re<iulrements 

rMS8  Jan  23 

Modular  Axtu*'es  speed  environ¬ 
mental  testing  of  components 

PT86  Nov  27 

Modular  strip  transmission  line 

components  . rM72  Mar  20 

Modular  units  using  ceramic  wafer 

tubes  . rM94  Sept  25 

Mother  hoard  takes  small  modules 

PT136  Oct  23 

Packaging  at  high  densities  re¬ 
duces  size  of  electronic  units.  .63  Oct  9 
Window-frame  module  technloue 

rM66  July  10 

Modulation  meters  for  design  and 

production  . SR89  Sept  11 

M«»dulators 

Balanced  modulators  for  remotlng 
radar  Information  over  nsrrow- 
bandwldth  circuits  .  .  48  Apr  17 

Blocking  oscillator  modulator  for 
miniature  X-band  radar  with 

high  resolution . 48  Jan  30 

rharacterlstlcs  of  modulators  for 
d-c  ampIlAcatlon  by  d-e  to  s-c 

conversion  . 47  Jsn  33 

Hard  tube  m«>dulator  for  high- 
resolution,  dual-channel  radar 

Rn64  Apr  4 

Modulator-demodulator  for  p''-* 
able  transistorised  muUiplexer 
used  In  telephone  communica¬ 
tions  . 60  Jan  9 

Pulse  modulator  for  controlled- 
carrier  communication  system 

60  Jsn  SO 

Stable  transistorised  f-m  oscillator 

and  modulator . . . 84  Jan  30 

Transistor  circuits  Improve  tele¬ 
meter  transmitter  and  modu¬ 
lator  . 136  Mar  IS 

Transistor  modulator  for  closed- 
ctrrult  tv  carrier  transmission 

svstem  . 66  June  12 

Transistor  modulators  for  power¬ 
line  carrier  communications  sys¬ 
tem  . 70  May  15 

Transistorised  modulator  for  dig¬ 
ital  shaft  positioning  over  phone 

line  . 62  Feb  IS 

losing  Aeld-effect  aolld-atste  tet¬ 
rodes  as  nondistorting  modu¬ 
lators  . 66  May  15 

losing  silicon  diodes  In  radar 

modulators  . 70  June  13 

Molecular  electronics,  ARDO  digs 

Into  molecular  electronics. .  .CMSS  Mav  8 
Molecular  elect  ronics.  development 
of  microminiaturised  circuits  using 

49  Dec  11 

Molecular  electronics— hope  for  the 

future  . CMllO  Apr-24 

Molecular  electronics  promises  to 

give  better  reliability . 8R65  May  29 

Monitor* 

Azimuth  theodolite  references 
Jupiter  Inertial  guidance  sys¬ 
tem  . Rn62  Feb  8 

Battery  -  operated,  transistorised 
radiation  monitor  for  radioiso¬ 
tope  tracing  In  Industry . 43  June  26 

Plosed-ctrcult  tv  for  monitoring 

reactor  repair  . RD64  Apr  17 

Coherent  oscillator  jitter  checker 

for  moving  target  radar . 56  July  17 

Control,  survey  and  coolant  moni¬ 
toring  electronic  Instruments 
for  nuclear  power  reactors.. 63  June  12 
Digital  data  system  monitors 
meteorological  environment  of 

intrusion  alarms . RD120  Dec  4 

Tjow-distortlon.  high-AdelUy  tran¬ 
slator  monitor  ampllAer  for 

broadcast  duty  . 118  Rept  11 

Monitoring  multiple  Inputs  simul¬ 
taneously  . 50  Aug  28 

Monitoring  of  performance  of  out¬ 
board  motors,  electronic  timer 

for  . RD75  Nov  6 

Monitoring  system  for  electronic 
pupillogrsph  used  to  accurately 
measure  eye  pupil  movement 

67  Kept  28 
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MoDitoring  volumetric  output  of 
blood  during  diagnosis  of  heart 
ailments  using  analog  computer 

56  Oct  2 

Transistorised  alarm  circuit  warns 

of  faults  in  digital  systems... 48  July  3 
Wide-angle,  closed-circuit  tv  mon¬ 
itor  . RD72  Aug  14 

Motor,  d-c,  with  armature  made  of 

two-sided  printed  circuit ...  .OM70  Mar  20 
Motor  design  boosts  etflciency  .  .CM  80  May  8 
Motor,  one-half  hp  induction,  with 
completely  Inorganic  electrical  in¬ 
sulation  survives  500  hours  at 

500  C  . 65  Nov  27 

Motor,  two-phase  induction,  four- 
transistor  s<|uare'Wave  inverter 

for  driving  . 60  Feb  20 

Motorola  system  for  broadcasting 

stereo  television  sound . ..41  Apr  3 

Motors,  small,  nuclear  environment, 
high  temperature  magnetic  ma¬ 
terials  for  . 63  Jan  9 

Multiplexer,  high-speed  multiplexing 
with  closed-ring  counters  for  data 

processing  and  recorders . 48  June  26 

Multiplexer,  portable.  4-chHnnel  ppm. 

for  telephone  coinmunirattons .  .  .  60  Jan  9 
Multiplexing  systems  for  stereo 
broadcasting,  recent  developments. 

In  . 41  Apr  3 

Multiplexing  techniques  for  satellite 

applications  . 58  Oct  30 

Multiplexing  with  f-in  for  studio- 

transmitter  links . 44  May  22 

Multiplier,  diode  harmonic,  for  solid- 
state  generator  producing  micro- 

wave  power . . . 42  Sept  4 

Multiplier,  frequency,  uses  digital 

feedback  method  . 60  July  17 

Muiti)dier-photutube  control  circuit 

for  electronic  micrometer . 44  Jan  2 

Multiplier  lube,  grid -controlled  sec- 
ondaxy-emisslon  electron,  delivers 

5-smp  for  20-30  ms  input . 31  Dec  25 

Multipliers,  modihed.  for  spectrum 

analyser  . 56  May  1 

Multivibrator 

A II -silicon,  solid -circuit,  phasc- 

shift  oscillator  . CM82  Apr  10 

Bistable  multivibrator  made  of 
thermionic  Integrated  micro¬ 
modules  . CM80  May  15 

Choke  -  controlled  free  •  running 

multivibrator  for  computers ..  31  Sept  18 
Electronic  switch  using  high-gain 

d-c  o|»erstional  amplifiers.  ..  .66  Nov  6 
MliTomlniaturizefI  multivibrator 

SH53  July  31 

Monostable  multivibrator  trigger¬ 
ing  sensitivity  increased  using 

series  diode  feedback  loop . 90  Apr  24 

Multivibrator  fur  self-gated  block¬ 
ing  oscillator  with  ten-to-one 

synchronization  ratio  . 38  Nov  27 

Solid  circuit  bistable  multivibrator 

110  Aug  7 

Stable  multivibrator  made  with 
distributed  parameter  microcir¬ 
cuit  technique  . 44  Sept  4 

Ten-mc  free-running  multivibrator 

using  tunnel  diodes . 60  Nov  27 

Transformer-controlled  free-run¬ 
ning  multivibrator  for  computers 

31  Sept  18 

Transistorized  magnetic-coupled 
multivibrator  with  controlled 

output  freciuency  . 54  July  24 

Triggered  bistable  semiconductor 

circuits  . FRSSS  Aug  28 

Tube-transistor  hybrid  used  as 
single-shot  or  free  running  mul¬ 
tivibrator  circuit  . 68  June  6 

Musical  electronics,  monophonic 
keyboard  instrument  for  synthe¬ 
sizing  timbre  of  electronic  musical 
tones  . 92  May  29 

- N - - 

Nti%lgHtl4»n  Hystems 

Accelerometers  effect  vertical  gyro 

cutout  . RD64  July  10 

Classification  of  classical  radio 
methods  and  position  computers 

112  Auk  7 

Clutter  computer  finds  new  use  as 

aircraft  navigational  ald.RI>105  May  23 
Communications  of  the  future— 
w’hat  w'e  learned  from  the  KlY 

37  July  3 

Continuous  wave  Doppler  radar 
navigation  system  for  airliners 

RD66  May  22 

Doppler  radar  navigation  system, 

design  features  of  . 62  May  8 

Navigntlon  considerations  In  space 

travel  . SR65  Apr  24 

Navigation  In  space,  guidance  sys¬ 
tem  for  . 49  Aug  14 

Navigation  systems  for  space  vehi¬ 
cle  tracking  using  artificial 

earth  satellites  . 39  May  1 

Rotary  dual  Input  analog  com¬ 
puting  element  for  solving  three- 
dimensional  navigation  equa¬ 
tions  . CM80  Mar  27 

Nerve  Impulses  control  artificial 

hand  . RD79  May 

Neuron-field  system  transforms  com¬ 
plex  patterns  into  simple  patterns 

or  dots  . RD106  Apr  24 

Neuron  simulated  by  transistor  cir¬ 
cuit  . RD74  Feb  13 

Neutron  bombardment,  affect  on 

semiconductor  devices  . 55  Nov  27 


Noise  reduction  in  extremely  weak 
signals  using  twt’s  and  paramps 

106  Dec  4 

Nomogruphe 

Compututing  loaded  Q  of  capaci¬ 
tor  -  shortened,  quarter  -  wave 

tranamiasion  line . ERS52  Sept  18 

Determination  of  free-space  trans¬ 
mission  loss  at  various  distances 

from  earth  . SR65  Apr  24 

Determining  range  of  radar  bea¬ 
cons  . ERS60  Sept  4 

Finding  prf  of  radar  causing  run¬ 
ning  rabbit  interference  patterns 

with  nomograph  . KRS58  July  3 

Infrared  range  determined  using 
new  figure  of  merit  and  nomo¬ 
graph  . KRS94  Nov  20 

Nomograph  for  calculating  the 
minimum  signal  detectable  by  u 

radar  receiver  . RRS62  Apr  3 

Nomograph  for  computing  transis¬ 
tor  switching  dissipation  .  ERS74  Nov  27 
Nomograph  for  designing  resistor 

coupling  networks  . KRS122  Aug  7 

Nomograph  for  determining  safety 
factor  of  a  given  thermal  design 
for  power  transistor  circuits 

BRS58  Apr  17 

Nomograph  for  finding  dropping 
capacitor  reactance  for  trans¬ 
formless  heater  supply  ...  KRS56  June  26 
Nomograph  fur  flntling  separation 
betw'een  mlcrow*ave  transmitting 
and  receiving  antennas.  .  KRH76  June  5 
Nomograph  for  duding  thermistor 
resistance  at  desired  application 

temperatures  . KRS72  Feb  13 

Nomograph  for  obtaining  dn  thick¬ 
ness  in  design  semiconductor 

cofding  device . 53  June  12 

Nomograph  for  obtaining  heat 
transfer  coefficient  for  forced 

convection  cooling  . 53  June  12 

Nomograph  for  obtaining  total  dn 
area  in  designing  Femiconductor 

C(K>llng  device  . 53  June  12 

Nomographs  for  designing  com¬ 
plete  reslstance-couided  ampll- 

ders  . ERS102  Apr  24 

Nomographs  for  Hndlng  lifetime 
and  tolerable  neutron  dosage  for 

different  transistor  types . 3H  D» f  25 

Predicting  performance  of  preci¬ 
sion  dedectioii  yoke  design  from 

a  nomograph  . ERS74  Mar  27 

Radar  augmenter  and  power  no¬ 
mographs  . ERS146  Mar  13 

Radar  interference  nomograph  for 
dnding  stdutlon  of  off-iarget 

Jamming  problem  . 116  Dec  4 

Wire  shiehling  parameters  calcu¬ 
lated  with  nomogram ....  ERH88  Nov  13 
Nucleonics 

Analog  C4>mputer  simulator  trains 

nuclear  ship  ciews . RD124  Sept  11 

Automatic  neutron  activation  anal¬ 
ysis  of  materials . RD81  Nov  27 

Control,  survey  and  coedant  m<inl- 
torlng  electronic  instruments  for 

nuclear  power  reactors . 62  June  12 

Dednitions  of  nuclear  energy  units 

SR8t  Dec  4 

Oeomagnetlc  effects  of  nuclear 

bombs  . RD72  Aug  14 

High  magnetic  delds  help  advance 
cyclotron  and  stellaratoi  re¬ 
search  ^  . 43  Ort  2 

Logarithmic  and  period  transistor 
ampliders  for  nuclear  reactor 

control  . 52  May  22 

Manipulator  that  feels  and  hears 
for  working  on  nuclear  aircraft 

machinery  . RD102  May  29 

Multiparth’le  variable  t  nergy  cy¬ 
clotron  being  designed  f»»r  dexi- 

billty  . HI)104  .Nov  20 

Nuclear  and  space  environments. 

solders  for  . 50  Sept  4 

Nuclear  bomb  alarm  systems ...  .53  May  8 
Nuclear  density-determinat  iqn  sys¬ 
tem  measures  unlf(»rm1ty  of  test 

pavements  . 69  Dec  18 

Nuclear  environment,  magnetic 
materials  for  operating  at  500  (' 

In  . 63  Jan  9 

Nuclear  power  for  power  genera¬ 
tion  during  space  dight .  .  .  .  SR65  Apr  24 
Nuclear  pow'er  sources  for  space- 

age  electronics  . 43  Mar  20 

Nucif'ar  propulsion  studied  for 

space  use  . RD79  May  8 

Nuclear  radiation  absorption  de¬ 
tector  for  measuring  Ihiuld 

levels  . 49  Jan  2 

Nuclear  radiation,  affect  on  semi¬ 
conductor  devices  . 55  Nov  27 

Nuclear  radiation,  affect  on  tunnel 

diodes  . 60  Nov  27 

Nuclear  radiation.  predicting 
change  in  transistor  current 

gain  w’lth  . 38  Dec  25 

Nuclear  thermal  pulse  simulator 

RD66  Oct  so 

Ohmic  heating  circuits  for  main¬ 
taining  hydrogen  Isotopes  at  100 

million  C  . 57  Oct  9 

Pyrographlte  solves  hlgh-heat 
problems  in  missiles,  electronics 

and  nucleonics . CM124  Dec  4 

Radio-frequency  alternating  deld 
generator  for  plasma  thermonu¬ 
clear  converter  . 50  July  3 

Remote  ultrasonic  system  controls 
complex  maintenance  machinery 
for  reactor  repair . RD64  Apr  17 


Scanner  recognizes  and  counts 

atomic  particle  tracks . 58  Mar  27 

Servos  control  atomic  manipulator 

RD79  Feb  27 

Strontium  90  may  produce  elec¬ 
tricity  . RD66  Mar  20 

Thermoelectron  engines  for  con¬ 
verting  nuclear  energy  into  elec¬ 
tricity  . 69  Nov  13 

Thermonuclear  converter,  plasma, 
r-f  alternating  Held  generator 

for  . 50  July  3 

Thermonuclear  power  controlled 

using  ohmic  heating  circuits.. 57  Oct  9 
Transistorized  glow’-tube  counter 
for  liquid  scintillation  spectrom¬ 
eters  . 112  Sept  11 

Vernier  chronotron  times  nuclear 

particle  dight  . 44  Mar  6 

Nuvistor.  a  miniature  tube,  adopts 

cantilever  design . CM70  Apr  3 

- O - 

Optics 

Azimuth  theodolite  references  Jup¬ 
iter  inertial  guidance  system 

RD62  Feb  6 

Basic  optical  data  for  electronics 

engineers  . 48  July  10 

Fail-safe  electro-optical  inspection 

systems  for  industrial  gaging.  74  July  31 
Optical  instrumentation  used  at 

missile  test  ranges . 47  Jan  16 

Optical  tracking  using  high-reso- 
lution  angle  transducer  and  en¬ 
coder  . 78  Oct  16 

Optics  for  weather-eye  satellite 

44  May  1 

Parts  molded  Into  epoxy  mirrors 
for  infrared  and  optical  use 

PTse  Apr  10 

Properties  of  Infrared  transmuting 
materials  used  in  optical  sys¬ 
tems  . 56  Jan  16 

Solid-state  panels  f4»r  display  and/ 

or  storage  . 46  Jan  30 

Tse  of  optics  to  orient  semiconduc¬ 
tor  crystal  . PT76  Apr  3 

OMdllators 

All-siliC4>n.  S4>l  ill -circuit,  phase- 

shift  oscillator  . CM82  Apr  10 

Anipliiude-regulate4l,  wide-range 
contr4>|led  oscillator  for  digital 

Doppler  cycle  counter . 46  May  22 

Au4li4)-modulate<l,  1-mc  tuned  4>s- 
4‘lllator  withstands  w'itle  tem¬ 
perature  range  . 60  Nov  27 

Backwrar4l- wa  ve  4)scniator  har- 
m4>nice  boost  receiver  frequency 

range  . T*,'. ......  58  Feb  27 

Backward  w*ave  oscillator  uses 
ridge-loade4l  lad4ler  circuit.... 

CM66  May  1 

Blocking  os<-illatur  for  dyna,mlc 
computer  building  block  testing 

66  Aug  14 

ni4»ckinK  oscillator  light  Intensity 

measurer  . 48  July  17 

Blocking  oscillators  for  magnetic 

disk  digital  memory  system .130  Mar  13 
Coherent  oscdllator  Jitter  checker 

for  moving  target  radar . 56  July  17 

Cold  cathode  gas  trigger  tube  used 

as  r-c  oscillator . CM72  Oct  2 

Crystal -con trolleil  autodyne  oscil¬ 
lator  for  transistorized  marker 
beacon  receiver  for  light  planes 

76  Nov  13 

Crystal-controlled  transistor  oscil¬ 
lator  fi»r  ch»8ed-cirruit  tv  car¬ 
rier  transmission  system . 66  June  12 

Electron-coupled  Colpltts  oscil- 
!at«»r  f4»r  speech  intelligibility 

measuring  system  . 8K  May  29 

Emitter-coupled  crystal  oscillator 
for  encoder  used  to  measure 
random  event  time  Intervals.  .  48  Mar  20 
Excitation  oscillator  for  magnetic 

mo4lulat<ir  playback  system..  58  Mar  6 
Ons-tuhe  relaxation  oscillator  con¬ 
trols  port.'ihle  pacemaker . 

RD92  Sept  25 

TntruHi4)n  alarm  using  vhf  or  uhf 

oscillator  is  self-ad 'usting . RD62  Aug  28 
Microwave  oscillator  built  with 
integrated  circuit  using  tunnel 

diode  . CM70  Oct  30 

Mixer-oscillator  and  uhf  trans¬ 
mission  line  oscillator  circuits 

using  tunnel  diodes . 43  Oct  30 

One-transistor  blocking  oscillator 

drives  cold-cathode  counter.. 46  Sept  18 
One-tube  crystal  oscillator  for  use 

w'ith  sensitive  transducers. ... 48  Oct  2 

Operation  of  conventional  tran¬ 
sistor  blocking  oscillator . 60  Aug  14 

Oscillator  circuit  supplies  100-kc 
signal  source  for  forming  hand- 
wrltten-Ifke  digits  on  ert  dis¬ 
play  . 188  Mar  13 

Oscillator  design  using  voltage- 

variable  capacitors  . 38  Aug  21 

Oscillator  for  high  -  frequency 

clock  pulse  generator . 56  Aug  28 

Oscillator,  r-c.  made  with  dis¬ 
tributed  parameter  microcir¬ 
cuit  technique  . 44  Sept  4 

Oscillator-trigger  circuit  Improves 

stroboscope  versatility  ...... 116  Aug  7 

Phase-locked  oscillator  for  mll» 
llmicrcsecond  microwave  com¬ 
puter  circuits  . 77  Aug  20 

Phase-locking  oscillator  for  auto¬ 
matic  chroma  control  and  color- 

killer  voltage  . RD90  Sept  25 

Phase-shift  oscillator  for  fre- 

4iucncv  analvzer . 56  May  1 
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Plasma  study  may  open  way  to  de> 
velopment  of  osidllators  between 
microwave  and  infrared  ranges 

RD«0  July  3 

Pulsed  crystal  oscillator  for  precis 
Sion  variable  time*interval  gen¬ 
erator  . 58  Apr  3 

Quarts  crystal  oscillators  used  to 
achieve  precise  frequency  con¬ 
trol  . .  .CM76  Nov  S 

Relaxation  oscillators  using  tun¬ 
nel  diodes  . 60  Nov  27 

Relaxation  timing  oscillator  for 
multiplexer  used  in  satellite 

applications  . 58  Oct  30 

Resistance-  and  current-controlled 
oscillators  used  in  Explorer  I 

transmitters  . 30  Feb  6 

Saturable-Core  transistor  oscillator 

integrates  gas-flow  data . 42  Jan  23 

Self-gated  blocking  oscillator  for 
obtaining  ten-to-one  synchroni¬ 
sation  ratios  . 58  Nov  27 

Single-transistor  oscillator  on 
phono  arm  is  frequency  modu¬ 
lated  by  stylus . 79  Nov  13 

Stable.  low-cost,  transistorised, 
one-mc  oscillator  for  communi¬ 
cations  and  radar  systems. ..  .50  Feb  6 
Stable  transistorised  f-m  oscil¬ 
lator  and  modulator . 64  Jan  30 

Subcarrier  oscillator  for  balloon- 
borne  circuits  used  to  sort  high- 

altltude  cosmic  rays . 52  Aug  28 

Subharmonic  oscillator  for  micro- 

wave  computer  . 39  May  X 

Transistor  amplitude-stable,  low- 
distortion  oscillator  with  d-c 
coupled  multiple  feedback ...  62  Mar  6 
Transistor  multifreauency  oscil¬ 
lator  for  transmitting  data  over 

phone  lines  . RT>76  Feb  27 

Transistor  oscillator  for  power¬ 
line  carrier  communications  sys¬ 
tem  . 70  May  15 

Transistor  oscillator  for  solid- 
state  generator  producing  micro¬ 
wave  power . 42  Sept  4 

Transistor  oscillator  for  solid-state 

microwave  power  generator ...  39  Apr  17 
Transistor  oscillator  for  voltage 
comparator  using  high-speed 

power  sw’ltch  . 56  .Tan  30 

Transistor  oscillator  used  in  low- 
frequency  parametric  ampllfler 

Rn92  Nov  13 

Transistor  osclllator-mlxer  circuit 
for  European  short-wave  and 

broadcast  receivers  . 41  May  22 

Transistor  sine-wave  and  synch 
blocking  oscillators  for  variable- 

frequency  pulse  generator . 47  Apr  3 

Transistor.  stab1«>,  100-kc  oscil¬ 
lator  for  electronic  counters 

76  Apr  10 

Transistor  test  tone,  oscillate  r  for 

tape-flaw  detector  . 50  Jan  9 

Tuned-plats  triode  oscillator  for 
powering  ultrasonic  neurosur- 

gerical  instrument  . 53  May  15 

Voltage-controlled  oscillator  for 
digital  feedback  frequency  mul¬ 
tiplier  . 60  July  17 

Voltage-controlled  oscillator  used 
in  precision  variable  frequency 

generator  . 56  Oct  30 

Voltage- tunable  ferroelectric  ca¬ 
pacitors  used  in  oscillators  ...52  Jan  16 
Voltage  •  variable  capacitance 
diodes  for  frequency  modulating 

vhf  oscillators  . 112  Dec  4 

OM'lllofiropes  and  Oscillographs 

Dual-beam  oscilloscope  displays 
vibrating  beam  parameters 

RD49  Aug  21 

Oscillograph,  pen.  four-quadrant 
analog  multiplying  device  wMth 
magnetic  amnlifler  s<iuare-law 

clr<  ult  for  making . 58  Jan  9 

O.'triliographs  for  design  and  pro¬ 
duction  . f»R89  Sept  11 

Oscilloscopes  for  design  and  pro¬ 
duction  . SR89  Sept  11 

.**ampllng  os<  llioscope  displays  mil¬ 
limicrosecond  pulses  . 69  July  31 

Transistor  device  for  viewing  re¬ 
petitive  millimicrosecond  pulses 
on  conventional  scopes.  .  RD66  .4ug  28 
Outline  generator  for  educational 

television  . 52  Apr  3 

f  )ver-the.horl*on  system  In  com- 

niunk'atlons  . SR93  Oct  23 

- P - 

IVoemaker  aids  heart-block  victims 

RD92  Sept  25 

Piickaging  at  high  densities  reduces 

ilxe  of  electronic  units . 62  Oct  9 

Pcint  primers  and  finishes,  tabula¬ 
tion  of  characteristics  of . 58  Nov  6 

Paramagnetics,  high  magnetic  fields 
help  investigation  of  materials  for 

43  Oct  2 

Paramagnetics.  microwave  spectrom¬ 
eter  tests  electron  resonance  of 

materials  for  . 142  Mar  13 

f'arametrons  cut  digital  computer 
cost.  Increase  reliability  and  de¬ 
crease  sixe  . RD66  Mar  20 

Parametrons  for  computers  with 

4-mc  clock  frequencies . 125  Mar  13 

Parametrons  for  mllllmlrrosecond 

microwave  computer  circuits.  .  .77  Nov  20 
Parimutuel  wager  tickets  automati¬ 
cally  issued  by  currency-ldentifl- 
ration  scanner  . RD53  Dec  25 


Pavement  deflection,  strain  gages 

for  measuring  . 69  Dec  18 

Pen  with  photoelectric  sensing  de¬ 
vice  links  computer  to  operator. 85  Nov  20 
Persistent  Internal  polarisation 
(p.l.p.)  of  phoaphore  permit  data 

storage  and  display . ,...39  Aug  28 

Phasemeter  capable  of  measuring 

small  phase  differences . 60  June  5 

Phasemeter,  digital,  for  Vanguard 

Mlnltrack  system  . S3  Jan  2 

Phasemeter  for  radio  direction  finder 

with  automatic  readout . 52  Apr  17 

Phasemeters  for  design  and  produc¬ 
tion  . 8R89  «ept  11 

Photo  sailing  for  low-thrust  propul¬ 
sion  of  space  vehlclea . SRIf)  Apr  24 

Photocell  current  Is  modulated  mag¬ 
netically  In  sensitive  micropho¬ 
tometer  . rM61  ffept  18 

Photocell,  miniature,  used  to  meas¬ 
ure  blood  volume  In  Anger  pleth- 

ysmograph  . 122  .Hept  11 

Photoconductor  research  shows  po¬ 
larized  phospors  can  store  and 

display  data  . 39  Aug  28 

Photoelectric  function  generator. 

open-loop,  for  radar  simulator.  .52  Jan  9 
Photoelectric  light-pen  links  com¬ 
puter  to  operator . 85  Nov  20 

Photoelectric  manometer  measures 
and  records  biological  pressures 

of  vital  body  liquids . 41  Dec  25 

Photoelectric  scanners  control  bus 

traffic  . 50  July  10 

Photoelectric  systems,  fail-safe  elec¬ 
tro-optical  inspection  systems  for 

industrial  gaging  . 74  July  31 

Photoelectromagnetic  cell  for  Infra¬ 
red  detectors  . 123  Mar  IS 

Photoemissive  television  camera 
tubes.  tabula*’*on  of  commercially 

available  types  . 92  Apr  24 

Pbotogalvanlc  devices  for  converting 
light  energy  into  electrical  energy 

43  Mar  20 

Photographic  processing  using 
closed  temperature  control  of  hot 

rollers  . 40  July  24 

Photographic  techniques  replace 
hand  detailing  and  aaseinbly  draft¬ 
ing  . PT78  Jan  9 

Photography.  electrostatic  unit 
prints  photos  dry  for  use  In  serial 

mapping  . Rni02  May  29 

Photography,  magnetic  drum  atores 

tv  x-ray  pictures . RD77  Dec  11 

Photography  telephone  switching 
system  uses  photographic  plates 

as  permanent  memory . RD78  Nov  27 

Photoprinting  black  pattern  on  In¬ 
side  of  ert  screen  gives  parallax- 

free  scale  . RD68  Oct  2 

Photorectifler  array  In  production 

rM72  Apr  3 

Photorectifiera  soMd-atate  panels  for 

display  and/or  storage . 46  Jan  39 

Photoreproduction  using  polarisetl 
phosphors  for  data  storage  and 

display  . 39  Aug  28 

Photovoltaic  solar  cell  for  powering 

computers  . 125  Mar  13 

Plant  layout  for  modernlxation  of 

electronics  Arms  . 49  Nov  6 

P!a(»ma  Physics 

Arc  plasma  let  used  to  determine 
thermal  cnaracteristics  of  re¬ 
entry  vehicle  antenna . Rn66  Oct  30 

MagnetohydrodynamIc  power  gen¬ 
erator  using  high-temperature 

air  plasma  . rM82  Nov  27 

Ohmic  heating  circuits  for  main¬ 
taining  hydrogen  Istopes  at  100 

million  r  . 57  Oct  9 

Plasma  engine  verifies  pinch-effect 

theory  . RD86  July  31 

Plasma  generator  used  for  heat 

tests  . Rr>66  Oct  2 

Plasma  rockets  for  low-thrust 
propulsion  of  space  vehicles 

SR65  Apr  24 

Plasma  study  may  open  radio 

hands  . RD60  Inly  3 

Plasma  thermoelectric  cells  for 
power  generation  during  space 

flight  . SR65  Apr  24 

Radio-frequency  circuits  for  plas¬ 
ma  physics  . 50  .July  3 

Research  on  plasma  Intenaifled  at 

MTT  and  Harvard  ,  r . RD69  Oct  80 

Sun  bottle  of  plasma  formed  by 

researchers  at  CalTech . 103  Aug  7 

t^ltrasonlc  pulse  system  measures 
temperature  of  plasma  jet  flame 

rM70  Oct  2 

Plastics 

Adjustable  fixture  grinds  plastic 

parts  . PT160  Mar  IS 

Computer  relays  are  packaged  in 
transparent  plastic  blisters.  . 

PT60  Dei  25 

Developments  In  composite  lami¬ 
nates  . CM128  Sept  11 

Electrical  grade  plastic,  compati¬ 
bility  of  with  contacting  materi¬ 
als  . SH81  Dec  4 

Flurocarbon  resin,  a  true  thermo¬ 
plastic.  is  developed . CM71  Aug  28 

Heat-resistant  plastic  available.. 

CM85  Apr  10 

Tnjectlon-molded  plastic  transistor 

mounting  pads  . CM85  Nov  27 

Metal  electrodeposltton  enables 
production  of  integrated  metal- 

plastic  components  . PT128  Dec  4 

New  standards  for  laminated  plas¬ 
tics  . 48  Aug  23 


Plastic  blocks  mount  accelerome¬ 
ters  . RD70  Jan  H 

Plastic  microwave  antenna  horns 

CMSO  Peb  37 

Plastic  radar  reflectors  reinforced 
with  glass  cloth  and  resin  lami¬ 
nates  . PT76  May  23 

Plastic  rods  help  In  adding  new 

connections  to  plug . PT56  Aug  31 

Thermosetting  plastic  is  water- 

clear  . CM7S  Apr  3 

Treatment  of  plastics  used  In  elec¬ 
troforming  Intricate  and  com¬ 
plex-shaped  electronic  compo¬ 
nents  . 114  ffept  11 

Plethysmograph.  finger,  uses  minia¬ 
ture  photocell  to  measure  blood 

volume  . 122  Sept  11 

Plethysmograph.  transistor,  for  Im¬ 
pedance  measurement  of  living 

tissue  . 63  Apr  10 

Polarlmeter,  microwave,  provides  ert 
presentation  of  electromagnetic 
wave  polarisation  characteristics 

RD74  Feb  IS 

Polarised  phosphors  used  for  data 

storage  and  display . 39  Aug  28 

Police  communications  improved 
using  dynamic  trap  to  capture 

weak  f-m  signals  . 64  Jan  9 

Potentiometers.  Induction,  tabulation 

of  commercial  available  types.. 97  Apr  24 
Potentiometers,  loaded,  how  to  re¬ 
duce  errors  In  . 34  Aug  21 

Power-line  carrier,  transistor  cir¬ 
cuits  for  communicating  with.. 70  May  15 
Power  line,  high-voltage,  telemeter¬ 
ing  str'^as  of . RD120  D»c  4 

Power  Hoarees  and  Happlles 

rnscaded  differential  amplifiers 
reduce  errors  caused  by  power 

supply  variations  . 54  July  17 

rhemtcal.  nuclear  and  solar  en¬ 
ergy  power  sources  for  space- 

age  electronics  . 43  Mar  30 

Const  ant-current -coupled  transis¬ 
tor  power  supply . 60  Oct  9 

Design  techniques  for  making  ex¬ 
tremely  low-voltage  transistor 

power  supplies  . 70  flept  25 

Dry  cell  current  sources  stabilised 
with  transistorised  Inverse  feed¬ 
back  circuit  . 78  Oct  9 

Dry  cells,  tabulation  of  Internal 

resistance  and  life  test  results. 65  Feb  20 
Equations  for  designing  transistor 

power  supplies  . 122  Oct  23 

Tsotope  powers  thermo  converter 

CMSO  Keh  13 

T«arge  power  supply  uses  silicon 
diodes  ss  high-voltage,  high- 

current  rectifiers  . 60  Oct  2 

MagnetohydrodynamIc  generator 

for  extended  space  flight.. CM82  Nov  27 
Microwave  energy  to  power  skv 

platform  . RD76  June  12 

Power  from  thermonuclear  gen¬ 
erator  controlled  using  ohmic 

heating  circuits  . 57  Oct  9 

Power  generation  for  space  flight 

^R65  Apr  24 

Power  measurements  in  design 

and  production  . .««R89  Sept  11 

power  system  analysis  with  tuned 

vtvm  . 68  Jan  16 

Precision  regulated  high-voltage 
power  packs  for  satellite  Instru¬ 
mentation  . rM96  Nov  18 

Rechargeable  cells  for  imwerlng 
transistorized  devices  developed 

bv  Japanese . 109  Sept  11 

Regulating  high  voltage  with 

magnetic  amplifiers  . -64  July  17 

Silicon  solar  cell,  characteristics 
and  design  comparison  data  for 

59  Jan  30 

Solar  cells  aid  photosynthesis 

study  . RD56  Sept  18 

Solid-state  generator  for  pro¬ 
ducing  microwave  power . 39  Apr  17 

Strontium  90  may  produce  elec¬ 
tricity  .  RD66  Mar  20 

Thermoelectric  devices,  and  solar 
and  hydrogen  oxygen  fuel  cells 
for  converting  heat  to  electricitv 

125  Mar  13 

Thermoelectric  generator  produces 
100  watts  of  power  from  heat 

of  gas  flame  . r’M70  July  17 

Thermoelectron  enginesr  future 

power  sources?  . 69  Nov  13 

Transformless  heater  circuit  power 

supplies  . ERS56  June  26 

Transistor  d-c  power  supply  for 
repeaters  In  closed-circuit  tv 
carrier  transmission  system  .66  June  12 
Transistor  rectifier  gives  d-c  of 

either  polarity . 76  June  19 

Tube  generates  current/  from 

rocket's  exhaust  . . .CM94  Dec  18 

Preampllflers.  transistorized  low- 

noise.  for  broadcsst  monitor  . 118  flept  11 
Precompenaator  for  coj-npatlble 
stereo  radio  communication  using 

a*m/f-m  multiplex  . 56  May  8 

Printed  Clrmlts 

Adhesive  for  dlp-soldertng  printed 

circuit  boards  . CM83  Mar  37 

Air  press  prevents  printed  circuit 

hoard  warping  . PT86  May  8 

Aluminum  rods  and  strips  make 

printed  circuit  frames . PT96  July  8l 

Armature  of  d-e  motor  Is  made  of 

two-sided  printed  circuit .. rM79  Mar  39 
Assembly  village  handles  medium- 
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ailS4*<1  lots  of  printed  circuit 

board  aMcmbllcs  . 1^86  Juno  5 

Chemically  machined,  hlfh-tem* 
perature  printed  circuit  boards 

produced  . .....PT70  Miiy  1 

Cirr'jit  board  printed  In  full 

color  . CMISO  Aug  7 

Circuit  boards  cover  all  functions 
of  analog  and  digital  circuits 

CM  132  Aug  7 

Copper^clad  laminates  for  printed 

circuits  . . CM&2  Aug  21 

Copper-on>glass  printed  circuits 

CM81  Jan  23 

Rnvironmental  limits  of  materials 
used  in  printed  circuit  boards 

8R81  i>ec  4 

Foaming  flux  improves  cascade 
multiwave  soldering  system  for 

printed  circuits  . 1*TR3  Aug  14 

Ouide  for  wiring  terminals  on 

printed  circuit  boards . PT77  July  17 

High-speed  electrostatic  teletype¬ 
writer  for  data  processing ....  83  May  28 
Home  dishwashers  rinse  flux  and 
resist  from  printed  circuit  boards 

F»T»0  .Tune  6 

Induction  soldering  and  deaolder- 
ing  of  printed  circuit  board 

components  . PT136  Oct  23 

Insulation  coatings  for  printed 

circuits  . CM73  July  17 

Memory  windings  may  be  printed 

PT88  June  18 

Pegboard  makes  prototype  tran¬ 
sistor  printed  circuit  cnrd..PT74  Mar  20 
Printed  circuits  are  fluxed  and 
soldered  with  wave  dip  solderlna 

machine  . I>T82  Aug  14 

Printed  circuit  boards  of  ceramic 

made  on  punch  press . PT78  Oct  2 

Printed  circuit  can  take  1.300F 

rM82  June  19 

Printed  circuit  ceramic  wafer 

tuhea  for  modular  unita.  .  .rM94  Hept  25 
Printed  circuits  checked  with  elec¬ 
tronic  caliper  . 44  Jan  2 

Printed  circuit  jack . CMSS  Oct  10 

Printed  wiring  boards  assembled 

using  miniature  vises  . PT88  Jan  2 

Programmed  servo  siteeds  short- 
run  production  of  computer 

printed  circuit  boards . 54  Mar  6 

Punch  press  edge-mounts  p**inted 

circuits  board  termlnala.  .1^114  Apr  24 
Service  data  Is  printed  on  circuit 

KD54  Sept  18 

Twist  fastens  wires  to  printed  rir- 

ciiil  board  . PT158  Mar  13 

Pse  of  flexible  printed  wiring  to 
reduce  cabling  volume  and 
weight  discussed  at  IRF  ahow 

PT70  Apr  17 

PnHiiif’thm  Te«*hnli|Des 

Additive  to  rinse  water  protects 

metal  surface  . PT91  June  6 

Adhesive  for  dip-soldering  printed 

circuit  boards  . rM83  Mar  27 

Adjuatable  fixture  grinds  plastic 

parts  . PT160  Mar  IS 

Air  cylinders  operate  awltch  as¬ 
sembler  . PT84  May  8 

Air  gage  measures  radome  wall 

thickness  . PT86  Apr  10 

Air^oacfllated  rod  automat  11  v 

steps  series  coll  winder..  PT«4  Dec  11 
Air  press  prevents  printed  circuit 

board  w'firplng  . PT86  May  8 

Air  pulses  measure  abrasive  tran¬ 
sistor  case  Aller . PT84  Feb  13 

Aluminum  extrusion  houses  mod¬ 
ule  unita  . PT77  Oct  80 

Aluminum  rods  and  strips  make 

printed  circuit  frames . 1^96  July  81 

Argon  gas  simplifles  protective 

packaging  . PT91  June  5 

Assembly  drawings  replace  photo¬ 
graphic  technique  .  Jan  9 

Assembly  village  handles  medlu**!- 
sixed  lota  of  printed  circu  t 

board  asaembllea  . PT86  June  6 

Automatic  placement  of  retaining 
rings  on  shaft  afutemblies  w'ith 

p<pered  mandrel  .  PT103  Sept  25 

Automatic  translator  manufac¬ 
ture  . rM70  Jan  SO 

Automatic  transistor  production 
using  flat  ribbons  of  semicon¬ 
ductor  miiterial  . rMl?8  Sept  11 

Automatic  transistor  tester  prints 

results  . PT74  July  17 

Automatic  winder  for  metallxed 

capacitors  . PTllO  May  29 

Packoff  protects  crystal  wafers 
in  automatic  slicing  machine 

PT«8  July  3 

Parrel  finishing  delicate  parts  for 

electron  tube  . PT84  Feb  27 

Pig  balloons  cushion  shipments  In 

trucks  . PT83  Nov  6 

Pllster  packing  for  instrument 

bearings  . PT113  May  29 

Ponded  wires  form  wire  stripping 

brush  . PT71  June  26 

Praxing  with  cofiper  permits  high- 
temperature  heat  treating  of 

steel  afterwards  . PT98  Sept  25 

Preath  pressure  helps  tube  pro¬ 
duction  . PT74  Oct  30 

rathodes,  spray-coating  of  made 
easy  with  rotating  holding  fix¬ 
ture  . PT64  Jay  2 

Cold  soldering  hermetically  seals 

transistor  aaaembllea . PT158  Mar  13 

Fommercially  available  ultrasonic 

cleaners  . 65  June  5 


Computer  relays  are  packaged  In 

transparent  plastic  blisters.  PT60  Dec"  35 
Connector  strip  wires  are  locked 

by  die-raat.  V-groove  camt.PT9ft  Oct  9 
Connectors  tested  In  portable  force 

gage  . PTX4  Feb  27 

Construction  of  high-density  pack¬ 
ages  used  to  reduce  size  of  elec¬ 
tronic  units  . 63  Oct  9 

Copper  braxing  permits  hlgh-tem* 
perature  heat  treating  of  steel 

afterwards  . PT98  Sept  25 

Delicate  stampings,  clean  by  ultra- 

Honlca  . PT80  Jan  9 

Dice.  transistor.  machine  for 

measurlnv  . PT78  Jan  16 

Digital  techniques  used  In  produc¬ 
tion  line  diode  sorter . PT72  Aug  28 

Dip  solder  metal  radio  chassis 

PT54  Aug  21 

Klectroforming  Intricate  and  com¬ 
plex-shaped  electronic  compo¬ 


nents  . 114  Sept  11 

RIectron  bombardment  w’elds 

tough  metals  . PTllO  May  29 


Rpoxv  resins  used  to  asse*nble  an^t 

pot  electrical  components .  ,  PT58  Dec  25 
Ktching  and  cleaning  with  hydro¬ 
gen  !>eroxlde-formlc  acid-water 
combination  Is  safe  and  sure 

PT76  Oct  2 

Rxtra  ration  exchanger  purifies 
water  for  semiconductor  device 

proressing  . PT6H  July  3 

Fail-safe  electro-optical  Inspection 

systems  for  Industrial  gaging.  74  July  31 
Ferrules  shortened  to  shield  multl- 
r'-ndiirtor  cable  compactly  sed 

eron»'mlcallv  . PT98  Sept  25 

Fiber  drums  cut  cost  of  preserva¬ 
tion  narks  . PT86  May  15 

Fixture,  motorixed.  speeds  Auxins 

of  awkward  contours . PT78  .Ian  9 

Fixture,  rotating  holding.  msV«»s 

spray  coating  easy . PT64  Jan  2 

Foam  plastic  trays  handle  smell 

pari«  . PT71  Julv  3 

Foan>fng  flux  Improves  cascade 
multiwave  din  soldering  system 

for  printed  circuits . PT83  Aug  14 

Frenn  protects  epoxy  In  ultrasonic 

cleaner  . PT86  May  8 

Or“»'ndlng  multicondurtor  ra^'V 
shields  using  shorter  ferrules 

PT98  Sept  2.5 

(•uiile  and  stop  eliminate  wire 

stripping  haxard  . pTHl  D»t  4 

Hand  tool  quickly  strips  wire 

shield  . PT98  July  31 

Heat  treating  of  steel  at  high  tem- 
ner«  Hires  possible  after 

. PT‘'8  Sept  25 

He'ited  hydrogen  bonds  leads  to 

transistors . PT74  Mar  6 

Holder  prevents  soldering  Iron 

from  burning  own  cord....PT88  Nov  27 
Hole,  blind  housing,  drilled  wirh 

t»*'  extension  . pxa?  lan  2 

Holes  and  stud  align  parts  for 

screwdriver  . PT72  May  1 

Home  dishwashers  rinse  flux  and 

resist  . . PT9ft  .Tune  5 

Hot  Iron  unharnesses  teflon-cov¬ 
ered  w'lre  . PT77  Jan  3h 

How  to  detect  contaminant  traces 

on  electronic  parts . PT62  Sept  18 

How  to  reclaim  potted  component^ 

rM78  Nov  6 

Induction  brazing  In  Inert  gases 

PT68  June  26 

Induction  soldering  and  desolder- 
Ing  of  printed  circuit  board  com¬ 
ponents  . PT136  Oct  23 

Tnspp'dlon  standards  for  ferrite 

memory  cores . PT79  Oct  2 

Instrument-grade  variable  air  r»- 
pacitors  machined  from  so.id 

aluminum  blocks  . PT83  Dec  11 

Insulating  tape,  pressure  sensitive, 
makes  electroplating  mask.... 

PT136  Aug  7 

Kitting  components  smooths  pro¬ 
duction  flow  . PT70  Feb  6 

Knurl  broaching  Joins  small  metal 

components  . PT76  Mar  26 

Lazy  susan  brings  100  wires  into 
easy  reach  for  cable  building 

PT114  Apr  24 

Machine  asst^mbles  circuit  modules 

PT70  July  10 

Machine  sorts  transistor  dice.PT78  Jan  16 
Machine  stacks  glass  capacitors 

PT82  Feb  20 

Magnetic  arc  method  simplifies 

ginssworking  . PT80  Nov  6 

Magnetics  and  meters  test  •'* 

transformers  automatically  .  P'’’64  fan  23 
Magnifying  shaving  mirror  makes 

dial  setting  easier . PT102  Nov  13 

Making  component  test  fixtures 

more  versatile  . PTs4  .May  15 

Mandrel  automatically  puts  retain¬ 
ing  rings  on  shaft  assemblies 

PT103  Sept  25 

Mechanical  bond  not  factor  In 

glass  seal  . PT73  Apr  17 

Mechanised  transistor  assembly 

PT132  Sept  11 

Memory  windings  may  be  printed 

PT86  June  19 

Metal  electrodeposit  ion  enables 
production  of  Integrated  metal- 
plastic  components  . PT138  Dec  4 


Metal  w'orking  machines,  automa¬ 
tic  controls  for . 41  Mar  6 

Methods  for  modernization  of  elec¬ 
tronic  firms  .  49  Nov  6 

Miniature  vises  hold  small  circuit 

boards  . PT68  Jan  2 

Modular  fixtures  speed  environ¬ 
mental  testing  of  components 

PT86  Nov  27 

Modular  strip  transmission  line 

components  . rM73  Mar  20 

Mold  glass  fiber  Into  small  In¬ 
strument  cases  . PT68  June  26 

Mother  board  takes  smalt  modules 

PT186  Oct  23 

Multiple  dip-brazing  for  assem¬ 
bling  components  . PTIOO  Nov  13 

New  crystal  growing  method  pro¬ 
vides  better  and  more  ferrite 

monocrystals  . CM134  Oct  23 

New  method  of  casting  metal  In 

ceramic  shell  . CM99  Nov  13 

Nickel  plate  protects  tinning  dip 

from  brass . PT89  June  19 

Numbered  strip  guides  board  ter¬ 
minal  wafers  . PT77  July  17 

Numerically-controlled  series  of 
turret  punch  presses  are  Intro¬ 
duced  . PT74  Oct  30 

Parts  molded  Into  epoxy  mirrors 
for  Infrared  and  optical  use 

PT86  Apr  10 

Pasteups  speed  circuit  drafting 

PT74  Apr  3 

Pegboard  makes  prototype  tran¬ 
sistor  printed  circuit  card.PT74  Mar  20 
Photographic  technif|ues  replace 
hand  detailing  and 

drafting  . I^T78  Jan  9 

Plastic  radar  reflectors  reinforced 
witii  glass  cloth  and  resin  lami¬ 
nates  . PT76  May  22 

Plastic  rods  help  In  adding  nc'W 

connections  to  plug . PT56  Aug  21 

Pne/imatlc  tube  shoots  screws  to 

gun  driver  . PT67  Sept  18 

Poly-glycol  soldering  fluxes  avoid 

Are  risk  . PT96  July  31 

Polyvinyl  chloride  conductive  com¬ 
pound  for  extrusion,  calendering 
and  ln.1ectlon  molding,  .CM82  May  8 
Pott»>d  electrodes  speed  testing 

with  sensitive  electrometer .  PT62  Jan  23 
Printed  circuit  boards  are  fluxed 
and  soldered  with  wave  dip 

soMerInp  machine  . PT82  Aug  14 

PrintMfi-rlrcult  boards,  hlgh-tem- 
i>*»ralure.  produced  by  chemical 

machining  . PTTO  May  1 

Production  considerations  of  com¬ 
ponent  reliability  . SR65  May  29 

Production  methods  and  applica¬ 
tion  data  for  organic  coatings 

58  Feb  20 

Proiluction  testing  h-f  transistor 

fflro  . RRS34  Jan  2 

Programmed  servo  speeds  short- 
run  production  of  computer 

printed  circuit  boards . 54  Mar  6 

Progressive  die  forms  flag-mounted 

getters  for  electron  tubes.. PT82  Feb  13 
Prototype  testings  streamlined 

with  equipment  kits . PT78  Jan  16 

Punch  press  edge-mounts  printed 

circuit  board  terminals ...  PTl  14  Apr  24 
Punch  press  makes  ceramic  printed 

circuit  boards  . PT78  Oct  2 

Punched-card  automatic  produc¬ 
tion  tester  sorts  transistors 

PT134  Aug  7 

Racks  simplify  assembling,  encap¬ 
sulating  and  storing  Inductors 

In  batches  . PTllO  Nov  20 

Retaining  rings  automatically  put 
on  "haft  assemblies  with  ta- 

pe*-ed  mandrel  . PT103  Sept  25 

Retaining  rings  satisfying  different 
fastening  re(|uirements.  tabula¬ 
tion  of  . 88  Nov  20 

Revolving  disks  spray  color  code 

on  wire . PT84  Mar  27 

Revolving  drum  delivers  parts... 

PT80  Jan  16 

Ring  source  gives  even  vacuum 
deposition  of  metallic  films... 

PT84  June  12 

Rivets  ^orm  channel  for  computer 

wiring  . PT86  June  5 

Rollers  straighten  bent  axial  com¬ 
ponent  leads  . PT86  Feb  27 

Rotating  fixture  Improves  induc¬ 
tion  brazing  of  Internal  parts 

PT113  Nov  20 

Semiconductor  dice  gaging  system 

developed  . PT54  Aug  21 

Shrinking  forms  glass  parts  pre¬ 
cisely  . PT72  Sept  4 

Silicone  potting  gel  is  transf>arent 

PT70  Apr  17 

Skates  roll  potted  parts  to  cure 

oven  . PT72  Feb  6 

Sleeving  and  wire  cutters  modified 

PT83  Nov  6 

Soldering  Irons  center  shafts  In 

plastic  case  . PT76  Apr  3 

Soldering  on  aluminum-clad  lami¬ 
nates  . CM132  Oct  23 

Spray-coating  made  easy  with  ro¬ 
tating  holding  fixture . PT64  Jan  2 

Spring-leg  speed  cup  to  hold  ca¬ 
pacitors  . PT76  Mar  6 

Standardized  meaaurement  of  cap 
surface  to  ceramic  on  crt  disk 
cathode  . PT88  Apr  10 
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Statu*  awltching  techniques  tor 

machine  tool  safety  control.. 57  June  12 
Steel  heat-treating  at  high  tem¬ 
peratures  possible  after  copper 

brazing  . I>T»M  Sept  25 

String  returns  Jeweler’s  lathe  tool 

traverse  . l*T5l  Dec  25 

Studs  in  electron  gun  structure  are 

welde<1  semiautomatically.  .PT88  Oct  2 
Tape  recorder  speeds  panel  wiring 

tests  . PT7S  May  22 

Tape  recordings  speed  assembler’s 

learning  time  . PT8H  July  24 

Tension  box  assists  square  wire 

winding  . PT70  July  3 

Terminating  multiconductor  cable 

with  short  ferrule  shields ..  PT38  Sept  25 
Test  set  automatically  measures  18 

transistor  parameters  ....F'THO  Aug  14 
Thermostatic  soldering  iron  holds 

constant  temperature . PT89  cvt  18 

Thin  film  depositing,  printed  ca¬ 
bles,  transistor  testers,  tube  stem 
makers,  coll  winders,  cleaning 
units  and  drillers  discussed  at 

IRE  show  . PT70  Apr  17 

Thin  metal  parts  produced  by 

etching  . PT74  Jan  10 

Titanium  racks  help  aluminum 

anodising  . PT70  July  24 

Tracer  displays  Zener  diode  curves 

RD78  May  8 

Transistorized.  level  sensitive 
switch  for  missile  count-downs, 
production  lines  and  Industrial 

processes  . 78  July  31 

Traveling  masking  strips  limit 

spray  coating  area . T’T08  Oct  18 

Twist  fastens  wires  to  printed  cir¬ 
cuit  hoard  . PT158  Mar  IS 

Two-level  tote  tray  avoids  waste 

motions  . PT139  Oct  23 

Ultrasonic  energy  piped  to  several 

workpieces  . PT72  Mar  8 

T^ltrasonlc  grinder  forms  mesa 

diodes  . PT112  May  23 

Use  optics  to  orient  semiconductor 

crystal  . PT78  .Apr  3 

Waviness  measuring  Instrument 
for  nondestructive  testlmr  of 

mica  flatness  . PTllO  May  23 

Ways  to  measure  light  intensitv 
at  a  distance  for  process  control 

48  July  17 

Weight  and  volume  used  to  meas¬ 
ure  soft  material  parts...  PTH?  Apr  24 
Wheeled  cart  aids  in  radio  sy«t‘»»n 

assembly  . PT7rt  July  24 

Wheels  make  spray-coating  easv 

AND  gate  . 54  Feb  20 

Wiring  and  electrical  connections 
plated  together  using  new  tech¬ 
nique  . PTH8  pec  18 

Wooden  mockups  to  develop  effi¬ 
cient  techniques  for  computet 
and  data  processor  production 

PTNS  Dec  11 

Work  simplification  program  cuts. 

costs  . PT74  Jan  30 

Workpiece  Is  integral  part  of  shaft 

drill  controller . rT72  Mar  8 

Wran-around  rubber  tails  hold 

writing  . PT73  Feb  8 

Profllometer  to  measure  variation* 

of  riding  surfaces  of  a  road.  ...  83  Dec  18 

Programmer,  message,  for  automa¬ 
tic  voice  data  link . 47  Jan  9 

Progressive  die  forma  flag-mounted 

getters  for  electron  tubes ....  PT82  Feb  13 
Project  Courier  for  long  range  com¬ 
munications  . SR93  Oct  23 

Project  E(‘ho  for  long  range  r«»m- 

municatlons  . SR33  Oct  23 

Prolector,  optical,  for  electronic  mi¬ 
crometer  .  . 41  Jan  2 

Propagation  characteristics  for  com¬ 
munications  in  space . SR8r)  .\pr  24 

Propagation  of  electromagnetic 
waves  through  materials,  affect 
on  of  dielectric  properties. .  .CM84  Oct  9 
Propagation  of  radio  waves... SR93  Oct  28 
Propagation  research,  radio,  strip- 

chart  recorder  for .  t8  Dec  18 

Propulsion,  electronic,  for  continu- 

ouslv  powered  space  flights.  .  f4R65  Apr  24 
Propulsion  systems,  plasms  engine 

verifies  plnch-effect  theory.. RD88  .July  31 
Psvchologlcal  testing  using  logic  net¬ 


works  . 70  Oct  18 

Public  address  system.  column 

sneaker  for  . 84  .Tune  12 

Piil«»e  rircnits 


Tiow  to  design  pulsed  distributed 
amplifiers  for  radars  or  high- 
level  pulse  amplifications ....  58  Mar  20 
Pulse  code  modulation  for  data 

transmission  . SR93  Oct  23 

Pulse-duration  tape  recording  sys¬ 
tem  speeds  data  processing ...  r)8  Feb  8 
Pulse  modulation  and  Its  relation 

to  modern  communication .  .  J*R33  Oct  23 
PuIse-posltlon  telemetry  demodu¬ 
lator  using  modified  two-input 

and  gate  . 54  Feb  20 

Pulse  shaping  networks  for  radnr 

pulse  generator  . 43  July  3 

Pulse  simulator  uses  double-dis¬ 
charge  circuit  to  simulate  nu¬ 
clear  thermal  radiation ....  RD88  Oot  30 
Pulse  source  for  dynamic  testing 

of  computer  building  blocks.. 88  Aug  14 
Pulse  synchronizer  uses  precise 
vernier  to  c>»ange  binary-counter 

type  frequency  divider . 44  July  3 

Pulse  technique  of  producing  very 

high  magnetic  field . 43  Oct  2 

Pulse  unit  electronarcotizes  fish. 31  Jan  23 


Time-controlled  and  pulse-syn¬ 
chronized  pulsing  circuits. .  RD72  Jan  18 
Transistorized  variable-frequency 

generator  for  pulse  circuit  de-  * 

sign  . 47  Apr  3 

Video  pulse  shaper  for  modulator 
In  portable  transistorized  multi¬ 
plexer  used  for  telephone  com¬ 
munications  . 80  Jsn  9 

Zener  diode  eliminates  damped 
oscillations  and  regulates  pulse 
height  in  pulse  transmission 

RD78  Nov  27 

Pumps,  vacuum,  tabulation  of  rep¬ 
resentative  types  for  electronic 

needs  . 88  Oct  9 

Pyrographite  solves  high-heat  prob¬ 
lems  in  missiles,  electronics  and 

nucleonics  . rM124  Dec  4 

Pyromagnetic  converters  as  power 
sources  for  future  space-age  elec¬ 
tronics  . 43  Mar  20 

Pyrometers.  radiation.  operating 

principle  and  range  of . 55  July  10 

- Q - 

Q,  loaded,  nomograph  for  calculating 
for  capacitor-shortened,  quarter- 

wave  transmission  line . ER852  Sept  18 

Quantity  testing  In  design  and  pro¬ 
duction  . 8RK9  Sept  11 

Quantum-mechanical  theory  explains 
action  and  properties  of  tunnel 
diode  . 54  Nov  6 

- R - 

Rildiir 

Airport  dual-channel  radar  has 
high  resolution  for  ground  traffic 

control  . RD84  Apr  8 

Antenna  for  airfield  control  radar 

has  3.25-deg  beamw'Idth . . . RD88  July  17 
Automatic  digital  cycle  counter 

increases  Doppler  radar  uses.  .48  Mny  32 
Boxcar  radar  antenna  for  defense 

network  . RD75  Nov  8 

U-band  ferrite  isolator  for  radar 

system  . UM87  July  3 

r’hart  for  finding  radar  tracking 

losses  . ER8100  May  29 

(*hc**ts  simplify  finding  of  radar 

blind  sp«ita  . ER882  May  22 

Coherent  oscillator  Jitter  chec'ker 

for  moving  target  radar . 58  July  17 

Coincidence  dtodea  gate  electronic 

switch  for  radar  Indicators ...  88  Feb  20 
Communications  of  the  future^ 
what  w'e  learned  from  the  ft«Y 

37  July  3 

Continuous  wave  Doppler  radar 
navigation  system  for  airliners 

RD88  May  22 

Correlation  devices  to  detect  weak 
signals  against  noisy  ha<*k- 

grounds  . 58  May  22 

Cryogenic  tests  for  countermeas¬ 
ure  systems  . RD57  Hept  18 

Crystal  aw'itehea  bring  greater 

radar  utility  . 120  Aug  7 

Curves  for  finding  probabllltv  of 

observing  radar  targets ...  ERSTiO  May  1 
Design  features  of  Doppler  radar 

navigation  syatems  . 82  May  3 

Dewltne  extended  to  Aleutians 

RD78  June  5 

Doppler  radar  design  using  mag- 

Vt.ostrictive  filters  . 72  June  19 

Doppler  radar  detects  tornadoes 

RD78  June  12 

Doppler  radar  speed  meter  helps 

enforce  traffic  laws . 48  Mar  8 

FeMSiblllty  of  using  a  maser  am¬ 
plifier  in  an  active  radar  system 

demonstrated  . 43  Oct  30 

Finding  prf  of  radar  causing  run¬ 
ning  rabbit  interference  patterns 

with  nomograph  . ER858  July  3 

High-power.  50-cm  airport  radar 

reduces  clutter  . RD120  I>.»r  * 

How  radar  techniques  Improve 

induction  heating  . 51  Feb  13 

How*  to  design  pulsed  distributed 
amplfflers  for  radars  or  high- 
level  pulse  amplifications. ...  58  Mar  20 
Inflatable  radome  made  of  dacron 

protects  radar  antennas ...  CM71  Sept  4 
T.«and-vehicle  radar  guidance  not 

requiring  special  highways.  .  39  May  1 
Tjow-coat.  active,  f-m  radar  for 
determining  miss-distance  of  a 

missile  . 91  Nov  20 

Microwave  phase  shifter  for  im¬ 
proving  scanning  of  vhf  and  uhf 

radar  antennas  . 135  Mar  13 

Phase  shifter,  microwave,  for  Im¬ 
proving  scanning  of  vhf  and  uhf 

radar  antennaa . 123  Mar  13 

Miniature  X-band  pulse  radar  has 

high  resolution  . 48  Jan  30 

Nomograph  for  calculating  the 
minimum  signal  detectable  by  a 

radar  receiver  . ERS83  Apr  3 

Nomograph  for  determining  range 

of  radar  beacons  . ERS80  Sept  4 

Nomograph  for  finding  separation 
between  radar  antenna  and  tar¬ 
get  . ERS78  June  S 

Open-loop  photoelectric  function 

generator  for  radar  simulator. 53  Jan  9 
Optical  sighting  of  sun  and  meas¬ 
urement  of  solar  noise  calibrates 


radars  . 44  Dec  25 

Paramps  and  twt'a  for  increasing 
sensitivity  of  early  warning 
radars  . 108  Dee  4 


Phasemeter  for  multiple-target 
discrimination  m  high-resolution 

radars . 80  June  8 

Plastic  radar  reflectors  reinforced 
with  glass  cloth  and  resin  lami¬ 
nates  . PT78  May  33 

Precision  variable  time-interval 
generator  for  radar  range  cali¬ 
bration  . 58  Apr  3 

Prestressed  truss  rods  lighten 

radar  antenna  . HD78  May  15 

Properties  of  real  radar  clutter. 78  Sept  35 
Proximity  warning  radar  for  autos 

RD82  May  1 

Pulse  transformer  tank  for  long- 

range  radar  . RD90  Oct  18 

Radar  acquisition  system  used 
with  Joy-stIck  controlled,  com¬ 
mand  servo  positioner . 87  Apr  24 

Radar  augmenter  and  power  no¬ 
mographs  . KRS148  Mar  13 

Radar  helps  study  of  meteor  par¬ 
ticles  and  their  effect  on  radio 

tranamlaslon  . RD80  Oct  9 

Radar  interference  nomograph  fu** 
flndlng  solution  of  off-target 

Jamming  problem  . 118  Dec  4 

Radar  system  tester  shortens 

checkout  time  . 58  June  5 

Radar  techniques  used  to  study 

Ionosphere  . RD128  Aug  7 

Radar  tracking  to  determine  space 

position  of  spacecraft . 53  Mar  27 

Remoting  radar  information  over 
narrow-hand  with  circuit  using 
scan-conversion  storage  tube.  .  48  Apr  17 
Retarded  wave  surface  radar  an¬ 
tenna  with  high  gain  and  low 

silhouette  . RDIOO  Nov  20 

Silver-coated  lena  for  missile 

guidance  radar  . rM7S  May  33 

Simulation  of  actual  clutter  re¬ 
ceived  during  a  number  of  con¬ 
secutive  sweeps  . 78  Sept  25 

Simulator  provides  s  functional 

test  of  radar  performance ....  39  May  1 
Space  radar  will  have  1,000-ft 

spherical  antenna  . RD89  July  17 

Stable.  low-coat.  transistorized, 
one-mc  oscillator  for  communi¬ 
cations  and  radar  systems.  ..  .50  Feb  8 
Storage  ert  with  symmetrical  guns 

used  as  radar  Indicator. .  .CMOO  Jan  8 
Techniques  for  reducing  mutual 

radar  Interference . 89  July  10 

Tracking  radar,  used  at  missile 

teat  ranges  . 87  Jsn  18 

Trailer-mounted  radar  uses  Foster 
scanner  to  pinpoint  enemy  mor¬ 
tars  . 34  Sept  18 

Transistor  and  magnetic  circuits 

for  radar  pulse  generator . 43  July  3 

Transistorized  radar  and  televiali>n 
ppl  sweep  circuits  using  low 

power  . 48  June  28 

Using  si1ic<»n  diodes  In  radar  mod¬ 
ulators  . 70  June  12 

Radiation 

Effert  of  radiation  on  materials 

SR81  Dec  4 

Measuring  radiation  intensity  using 
probe-mounted  transistorized 

Oelger  counter  . 84  Jan  18 

Radiation  belts  In  earth  vicinity 

SR85  Apr  24 

Radiation  detection  telemeter 
transmitter  and  modulator 
weight  reduced  using  transistors 

138  Mar  13 

Radiation  effects  on  electronic 

materials  being  studied  .CM82  June  19 
Radiation  hazards.  designing 
power  density  meter  to  guard 

against  . RD88  July  17 

Radiation — how  neutron  and  elec¬ 
tron  bombardment  affect  semi¬ 
conductor  devices  . 55  Nov  37 

Radiation  intensity  measured  with 
probe  -  mounted  transistorized 

Heiger  counter  . 84  Jsn  18 

Radiation  makes  Teflon  wire  bond- 

able  . rM87  Oct  9 

Radiation  measuring  device  made 
from  Infrared  communications 

receiver  . 33  8^pt  18 

Radiation  monitor  for  radioisotope 
tracing  in  industry  is  battery 
oi»erated  and  transistorised ..  42  June  28 
Radiation  monitor  Incorporating 
alpha,  beta  and  gamma  detector 

developed  by  Japanese . 109  8ept  11 

Radio 

Alr-transportable  Army  radio  sys¬ 
tem  has  3.000-mile  range . 44  Aug  28 

ritlsens  radio  revision  spurs  equip¬ 
ment  design  . 55  Apr  10 

riassifleation  of  classical  radio 

navigation  methods . 113  Aug  7 

Digital  computers  aid  radio  prop¬ 
agation  studies  . RD50  Dec  25 

Dip  solder  metal  radio  chassis 

PT54  Aug  21 

Dlrectinn-flndlng  vans  for  locating 
radio  interference  are  used  by 

Germans  . RD80  Nov  27 

Effect  of  dielectric  properties  on 
radio  wave  propagation  through 
materials  being  Investigated 

CM84  Oct  9 

Frequency  modulation  multliilex- 
ing  for  studio-transmitter  links 

44  May  22 

Fre<|Uency  atepper  for  radio  propa¬ 


gation  testing  system . 44  Jan  23 

Linear  rlass-B  audio  ampllfler  for 
high-elficlency  and  fldellty  In 
portable  radios  . . 54  May  22 
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MubUe  I'iidlo  repeater  deeiffn 

trends  . Nov  20 

iMasnia  study  may  open  radio 

bands  . KD60  July  3 


Itadar-freguency,  stase  untuned, 
for  portable  transistor  receivers 

56  Jan  9 

Radio  direction  finder  with  auto> 

matic  readout  . 52  Apr  17 

RadiO'frequency  circuits  for 

plasma  physic* . 50  July  3 

RadiO'freguency,  untuned,  for 

portable  transistor  receivers.  . 56  Jan  9 
Radio  telescope  antenna  ftets 

checked  . RI)68  July  17 

Radio  telescope  multlple>dlsk  has 

high  resolution  . Rl)126  Aug  7 

Radio  using  4*transistor  tef  circuit 

is  housed  In  eyeglass  frame.. K8  Sept  25 
Remotely  controlling  bulldoser  by 

radio  . RD136  Aug  7 

Russian  home  radio  receivers.  .  .37  July  34 
Vanguard  Minltrack  radio  system, 

determines  satellite  orbits..  ..33  Jan  2 
Wheeled  cart  aids  in  radio  system 

assembly  . PT70  July  24 

Radioactive  compounds  as  poten* 

ttal  semiconductor  materials.  .43  July  17 
Radioactive  sources  for  noncon* 

tacting  thickness  gages . 57  May  22 

Itadingrsphy,  8amarium>i53  new  ra> 

dioisotope  source  for . CM63  Jan  2 

Radioisotopes,  new  source  reported 

for  . . CM63  Jan  2 

Radiological  vacuum  gage  to  meas¬ 
ure  low  pressures  has  digital 

output  . 60  June  19 

Rudionieters  for  protecting  against 

microwave  health  hasards . 49  Feb  20 

Radiometers  to  detect  weak  signals 

against  noisy  background . 53  May  22 

Radome.  inflatable,  made  of  dacron. 

protects  radar  antennas . CM71  Sept  4 

Radome  material  developed  for  su¬ 
personic  aircraft  . CM133  Aug  7 

Radome.  rigid,  design  for  ground 

use  . CM^6  Apr  17 

Radome  wall  thickness  measured  b;’ 

air  gage  . PT86  Apr  10 

Uadomes.  environmental  limits  of 

materials  used  for . SR81  Her  4 

Ratemeter  for  Improved  stroboscope 

using  two-element  flash  tube..  116  Aug  7 
Ratemeter  for  probe-mounted  tran- 

sflltorlsed  Geiger  counter . 64  Jan  16 

Ratlnmetera  power  and  vswr  for  de¬ 
sign  and  production . SRK9  Sept  11 

Reactor,  saturable,  for  aero,  d-c  or 
very  low-freguency  current  appli¬ 
cations  . 34  Nov  13 

Reactors,  saturable,  for  fast  switch¬ 
ing  in  industrial  control . 51  June  26 

Reader,  card,  for  use  tvlth  multlfre- 
guency  oscillator  to  transmit  data 

over  phone  lines . RD76  Feb  27 

Reading  system  recognises  hand¬ 
written  words . RDIOO  Nov  20 

Readout  DevIcc^s 

Forming  hand  wrltten-like  digits 

on  crt  display  . 133  Mar  13 

Radio  direction  finder  with  auto¬ 
matic  readout  . 52  Apr  17 

Readout  circuit  for  digital  re¬ 
corder  memory  which  holds  data 

after  shock  . 60  Mar  20 

Readout  integrators,  visual  and 
eiectrlcal,  using  sollon  liquid 

diodes  . 53  Feb  27 

Readout  system,  digital,  for  high¬ 
speed  scanning  and  direct  re¬ 
production  of  transmission... 

RD126  Aug  7 

Transistor  output  circuit  for  ob¬ 
taining  desired  waveforms  from 
encoder  used  to  measure  random 

eve«it  time  Intervals . 48  Mar  20 

Receivers 

All  solid-state  uhf  receiver  made 
possible  with  220-mc  parametric 
amplifier  requiring  only  0.03 
milliwatt  of  pump  power  ... 31  1>**«-  23 
Applications  of  tunnel  diodes  In 

reflexed  receiver  circuits . 60  Nov  27 

Garclnotron  harmonics  boost  re¬ 
ceiver  fre<iuency  range . 58  Feb  27 

Chart  relates  receiver  sensitivity 
to  noise  figure  and  to  video  and 

r-f  bandwidth  . FR852  Jan  23 

Conventional  receiver  adapted  for 
compatible  stereo  broadcasting 

using  a-m/f-m  multiplex . 56  May  8 

t'rystal  switches  bring  greater 

radar  utility  . 120  Aug  7 

Kxperlrnentnl  infrared  communi¬ 
cations  receiver  for  space  vehi¬ 
cles  . 38  Sept  18 

Five-transistor  automobile  broad¬ 
cast  receiver  . 42  Sept  18 

How  to  design  reflexed  transistor 

broadcast  receivers  . 70  May  8 

Inexpensive  sound  for  television 

receivers  . 66  Feb  27 

Japanese  transistorised  a-m/f-m 

portable  radio  . 109  Sept  11 

.Magnetically-rontrulled  ferrite  at¬ 
tenuators  reduce  intermodula¬ 
tion  and  cross-modulation  inter 

ference  . 64  Nov  6 

Maser  sensitivity  curves  for  de¬ 
termining  receiver  sensitivity 
and  noise  figure  relationships 

ERS70  Feb  20 

Miniature  automobile  radio  behind 

rear-view  mirror . SR58  July  3l 

Nomograph  for  calculating  the 
minimum  signal  detectable  by  a 
radar  receiver  . BRS62  Apr  3 


Panoramic  receivers,  voltage-tun¬ 
able  ferroelectric  capacitors  used 

in  . 52  Jan  16 

Portable  transistor  receivers,  spe¬ 
cial  circuits  for . 56  Jan  9 

Receiver  for  digitally  positioning 

shafts  over  phone  line . 62  Feb  13 

Receiver  for  miniature  X-band 

radar  with  high  resolution ...  48  Jan  30 
Receiver  for  radio  propagation 

testing  system  . . 44  Jan  23 

Receiver  for  trailer-mounted  radar 
used  to  pinpoint  mortar  posi¬ 
tions  . 34  8ept  18 

Receiver  for  underwater  sonic 
telemeter  for  trawl  fishing  de¬ 
termines  depth  of  net... . 66  Mar  27 

Receiver  frequency  translator  im¬ 
proves  multipath  pulse  com¬ 
munications  . €6  June  19 

Receiver  sensitivity  limitations 
causeil  by  cosmic,  atmospheric 
and  receiver  noise  sources.  .SR65  Apr  24 
Receivers  for  target  and  missile 
transponders  used  in  nonradar 

miss  distance  indicator . 42  Apr  17 

Receiving  station  for  Vanguard 

Minitrack  system  . 33  Jan  2 

Russian  tv  and  home  radio  re¬ 
ceivers  . 37  July  24 

Short-wave,  broadcast  and  vhf 
transifdor  receivers  developed 

by  Buropean  firms . 41  May  32 

Ssb  receivers  for  FRBNA  and 
FRKNAC  voice  radio  systems 

53  Dec  11 

Superregenerative  receiver,  tran- 
sistoriv-c<l,  for  control  of  target 

drone  . 52  May  1 

Techniques  for  reducing  mutual 

radar  interference  . 39  July  10 

Television  receiver  sound  detector 

uses  drift  transistor . 62  Feb  20 

Transistor  receiver  for  radio-con¬ 
trolled  garage-door  opener. RT>62  Apr  17 
Transistorized  dual -con  version 
superheterodyne  marker  beacon 

receiver  . 59  May  8 

Transistorized  marker  beacon  re¬ 
ceiver  for  light  planes . 76  Nov  13 

Transistorized  telemeter  receiver 

for  Pioneer  satellite  . 55  June  19 

Two-receiver  technique  for  quickly 
checking  frequency  standard 

against  WWV  . RD76  Mar  27 

Reconnaissance  equipment,  electro¬ 
static  unit  prints  photos  dry  for 
use  In  aerial  mapping . RD102  May  29 

Recorilers 

Automatic  recording  system  using 
one-transistor  blocking  oscilla¬ 
tors  to  drive  cold -cathode  count¬ 
ers  . 46  Sept  18 

Digital  recorder  memory  holds 

data  after  shock . 60  Mar  20 

Bye  pupil  movemeul  accurately 
measured  by  electronic  pupillo- 

graph  . 67  Sept  25 

Foresters  use  pen  recorder  for 

monitoring  weather . RD66  Mar  20 

Four-quadrant  analog  multiplying 
device  with  magnetic  amplifier 
square-law  circuit  for  driving 

recorder  . 58  Jan  9 

Hall-effect  Is  used  in  tape  recorder 

playback  heads  . RDS2  Dec  25 

Industrial  strip-chart  recorder 

finds  heart  faults  . RD74  Feb  20 

Japanese  video  tape  recorder  uses 
only  one  revolving  magnetic  head 

RD76  Dec  11 

Magnetic  drum  recording  provides 
analog  time  delay  for  designing 
continuous  -  proc  essing  systems 

44  Feb  6 

Magnetic  modulator  playback  head 

reads  tape  at  zero  speed . 58* Mar  6 

Operating  principles  and  ranges  of  * 

temperature  detectors  for  indus¬ 
try  and  laboratories . 55  July  10 

Pulse-duration  tape  recording  sys- 
•  tern  speeds  data  processing ...  56  Feb  6 
Recorders  used  for  data  gathering 

ai  missile  test  ranges . 47  Jan  16 

Recording  attenuation  of  wave¬ 
guide  components  . 126  Oct  23 

Recording  galvanometer,  variable- 
area.  for  tv  remote  film  camera 

58  Jan  16 

Recording  manometer,  photoelec¬ 
tric.  for  measuring  biological 
pressures  of  vital  body  liquids. 41  De<  35 
Recording  on  magnetic  tape  at 
high  densities  using  self-clocking 

technique  . 72  Oct  16 

Recording  system  for  weather-eye 

satellite  . 44  May  1 

Records  of  telephone  traffic  data 
simplified  using  ferrite  memories 

68  Oct  9 

Sampling  f-m  discriminators  for 
data  reduction  from  m.xgnetlc 

tape  . 70  Mar  27 

Strip-chart  recorder  gives  continu¬ 
ous.  simultaneous  recording  of 
radio  signal  strength  and  fading 

rates  . 78  Dec  18 

Tape  recorder  speeds  panel  wiring 

tests  . PT79  May  22 

Tape  recordings  speed  assembler’s 

learning  time  . PT68  July  24 

Transistorized  clock  track  recorder 
for  writing  timing  signals  on 

magnetic  drum  . 74  Oct  9 

Video  tape  recorder  with  30  db 

slgnal-to-noUe  ratio  . 125  Mar  13 

Rectifiers 

Characteristics  of  mllltarjr  stand¬ 


ard  silicon  high-voltage  cart¬ 
ridge  rectifiers  . 57  Apr  3 

Current  ratings  and  peak  Inverse 
voltage  of  silicon  power  secti- 

flers  . 71  Apr  10 

Examination  of  properties  of  In- 
termetalllc  compounds  for  recti¬ 
fication  purposes  . 69  June  12 

Photorectifler  array  In  production 

CM 73  Apr  3 

Saturable  magnetic  core  firing  cir¬ 
cuit  used  with  controlled  recti¬ 
fiers  to  drive  a-c  and  d-c  mo¬ 
tors  . 73  Nov  13 

Silicon  diodes  as  high-voltage, 
high-current  rectifiers  in  large 

power  supplies  . 60  Oct  2 

Silicon  rectifiers,  operational  and 

storage  life  of . 82  Oct  16 

Solid-state  controlled  rectifiers  for 
fast  switching  In  industrial  con¬ 
trol  . 51  June  26 

Transistor  rectifier  gives  d-c  of 

either  polarity  . 76  June  19 

Tunnel  diodes  used  in  voltmeter 

rectifier  . 60  Nov  27 

Refrigerator,  electronic,  for  cooling 

lead-sulphide  infrared  sensor..  125  Mar  13 
Regional  developments,  technical  and 
business  growth  In  the  eleven 

western  states  . 103  Aug  7 

Register,  shift,  formed  from  Induc¬ 
tive  counter  . 31  Sept  18 

Register,  shift,  uses  single  magnetic 

wire  as  memory  element . CM76  Jan  9 

Register,  solid-state,  integrated  shift 

35  June  26 

Regulators 

t'ascaded  voltage  regulator  for 
biological  microphotometer. . .  . 

RD62  July  10 

rharacteristlcs  of  silicon  voltage- 

regulator  diodes  . 55  Apr  17 

Design  techniques  for  making  ex¬ 
tremely  low-voltage,  stable, 
transistorized  power  supplies.  70  Sept  25 

Heart  regulator  rate . 38  Jan  2 

Magnetic  amplifiers  and  transistor 
circuits  regulate  frequency  of 

klystrons  . 68  Feb  13 

Magnetic  amplifiers  replace  volt- 
age-S4*nsltive  relays  In  d-c  bus 

voltage  regulator  . 101  Dec  4 

Regulating  high  voltage  with  mag¬ 
netic  amplifiers  . 64  July  17 

Regulators  for  controlling  blood 

pressure  and  heart  rate . 38  Jan  2 


Relays 

Adjustable,  transistor  time  delay 

relay  for  industrial  control.. 74  Sept  25 
Ghoosing  and  using  relays  to  ob¬ 
tain  reliability  . SR65  May  29 

romputer  relays  are  packaged  in 

transparent  plastic  blisters. PT60  Dec  25 
Dual  relay  provided  by  two-tran¬ 
sistor  circuit  .  RD62  May  1 

Blectromagnet  ic  relay,  design 

trends  of  . CM68  Sept  4 

High-speed  polarized  relay  used  In 

tape-flaw  detector  . 60  Jan  9 

•Mercury  relay  switch  for  electronic 

micrometer  . 44  Jan  2 

Relays  for  computer  switching.  .64  Aug  14 
Seale<l -contact  reed  relay  charac¬ 
teristics  . 79  July  31 

Unipolar  transistors  serve  as  volt¬ 
age-controlled  relays  . 35  June  26 

Reliability,  designing  for . SR56  May  29 

Reliability  of  systems,  verification  of 

RD74  Dec  11 


Remote  C'ontrol 

Remote  control  and  measuring 
equipment  using  digital  tech¬ 
niques  developed  by  Japanese 

109  Sept  11 

Remote  control  of  tv  sets  with 


time-constant  detectors  ,.RD62  Sept  4 
Remote  control  simplified  using 
voltage -variable  silicon  capaci¬ 
tors  . 48  Sept  18 

Remote  controlled  moving  target 
system  simulates  battle  condi¬ 
tions  . 60  Nov  6 

Remote  tv  film  camera,  trans- 


sistorized  sound  amplifier  for.. 58  Jan  16 
Remote  ultrasonic  system  controls 
complex  maintenance  machinery 

for  reactor  repair . RD64  Apr  17 

Remotely  controlling  bulldozers 

by  radio  . RDi26  Aug  7 

Remotipg  radar  information  over 
narrow  bandwith  circuits  using 
scan-conversion  storage  tube.. 48  Apr  17 
Repeater,  orbital  radio,  for  artificial 

earth  satellites  . 106  Dec  4 

Repeater,  transistor,  for  closed  cir¬ 
cuit  tv  carrier  transmission  sys¬ 
tem  . 66  June  12 

Repeaters.  mobile  radio,  design 

trends  in  . 82  Nov  20 

Reproduction,  digital  readout  sys¬ 
tem  speeds  document  reproduction 

RD126  Aug  7 


Resist  ora 

Choosing  and  using  resistors  to 

obtain  reliability  . SR65  May  29 

Environmental  limits  of  materials 

used  for  resistors . SR81  Dec  4 

Film  deposits  Improve  resistors 

CM132  Oct  23 

Film  resistors  for  thermionic  In¬ 
tegrated  miorodules  . CM80  May  15 

General  characteristics  of  resistors 
being  made  under  micromodule 

program  . 62  May  15 

Glass-enclosed  film  resistors.  .CM69  Apr  17 
High  temperature,  high  energy 

resistors  . CM80  June  12 


so 
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Resistor  couplInK  networks,  Kraph- 
ical  analysis  for  deslcnins 

ER8122  Aug  7 

Silicon  resistors,  use  In  transistor 

circuits  . SRSl  July  81 

Solid-circuit  resistors  . CMg2  Apr  10 

Solid  circuit  resistors  formed  from 

ohmic  contacts  . 110  Aug  7 

Stripline  resistors  have  thin  film 

mica  base  . CMOS  Feb  0 

Teat  set  for  evaluating  noise 
quality  of  Axed  composition  re¬ 
sistors  . RD6A  June  20 

Tolerance  for  resistor  dividers 

given  on  graph . RDS4  Jan  23 

Resolvers,  a-c  computing,  char¬ 
acteristics  of  typical  sise  8,  10 

and  11  types . 02  Mar  20 

Resolvers,  a-c  computing,  character¬ 
istics  of  typical  size  15  type.... (2  Mar  27 
Resolvers,  a-c  computing,  character¬ 
istics  of  typical  sise  18,  23  and 

25  types  . 50  Apr  3 

Respiration  rate  measurement  used 
to  check  physiology .'  of  future 

apacement  . (5  Oct  18 

Retaining  rings  automatically  put 
on  shaft  assemblies  with  tapered 

mandrel  . PT103  Sept  25 

Retaining  rings  satisfying  different 
fastening  requirements,  tabula¬ 
tion  of  . 88  Nov  20 

Rocket  engine  characteristics.  .SR85  Apr  24 
Rodlac,  rotary  dual  input  analog 
computing  element  for  solving 
three-dimensional  equations.  .CMSO  Mar  27 


s 


Safety  features  of  missile  test 

ranftes  . 47  Jan  16 

Safety  standards  of  army  to  pre¬ 
vent  microwaves  from  belnff  health 

hasaids  . 49  Peb  20 

Sapphires,  synthetic,  offer  engineer¬ 
ing  advantages  In  electronic  com¬ 
ponent  design  . 110  Dec  4 

Satellites 

Artiflcial  earth  satellite  serves  as 

orbital  radio  repeater . 106  Dec  4 

Cloua-cover  satellites  track  earth’s 

weather  . 44  May  1 

Design  considerations  for  satel¬ 
lite  communication  systems.  .SR93  Oct  22 
Ferroelectric  generator  changes 
solar  energy  to  high-voltage  d-c 

or  a-c  . RD99  Dec  IH 

Instrumenting  the  Explorer  I  sat¬ 
ellite  . 29  Feb  6 

Multiplexing  techniques  for  satel¬ 
lite  applications  . 52  Oct  20 

Parametric  amplifier  and  antenna 
combination  receive  signals  from 

Pioneer  IV  . RD80  June  5 

Relay  satellites  for  space  com¬ 
munications  . SR65  Apr  24 

Satellite  orbits  determined  by 

Vanguard  Mlnitrack  system..  22  Jan  2 
Satellite  telescope-tv  system  for 
ultraviolet  mapping  of  celestial 

sphere  . RD76  Mar  27 

Satellites  and  space  probes 

launched  in  P.S.  and  l'SSR..46  July  24 
»e1f-sustained  emission  tubes  re¬ 
duce  power  drain  of  satellite 

circuits  . CM66  Feb  6 

Soviets  give  data  on  sun  satellite 

RD66  Jan  30 

Vanguard  silicon  solar  cell  power 

source  . 42  Mar  20 

Scaler,  transistor,  used  as  scintil¬ 
lation  counter  In  high-altitude 

balloons  . 52  Aug  28 

Scanners 

Paste  optical  data  for  electronics 

engineers  . 48  July  10 

Cathode  ray  tube  scanner  for  tele¬ 
phone  switching  system  using 
photographic  plates  as  perma¬ 
nent  memoi-y  . RD78  Nov  27 

Compart  scan  system  for  sonar 

fish  locator  . 54  Apr  3 

Currency-Identification  scanner  is¬ 
sues  parimutuel  wager  tickets 

automatically  . RDS3  Dec  25 

Flexible  scanner  for  studying  pat¬ 
tern-recognition  systems.  .RD106  Apr  24 
Foster  scanner  in  trailer-mounted 
radar  pinpoints  enemy  mortars 

34  Sept  18 

New  technique  of  electronic  scan¬ 
ning  uses  silicon  Junction  diode 

RD48  Aug  21 

Photoelectric  scanners  control  bus 

traffic  . 50  July  10 

Scan  conversion  equipment  for  air 

traffic  control  . CM135  Oct  23 

Scan-conversion  storage  tube  for 
remoting  radar  information  over 
narrow-bandwlth  circuits  ....48  Apr  17 
Scanner  recognises  and  counts 

atomic  particle  tracks . 58  Mar  27 

Scanning  units  for  electronic 
pupillograph  used  to  accurately 
measure  eye  pupil  movement.  .67  Sept  25 
Scatter  problems  in  communications 

8R92  Oct  23 

Scintillation  spectrometers,  liquid, 
transistorized  glow-tube  counters 

for  . 112  Sept  11 

Seals,  environmental  limits  of  mate¬ 
rials  used  for . SRSl  Dec  4 

Seebeck  effect,  use  In  thermoelec¬ 
tric  heat  converters . 69  Nov  12 

SEFAR.  directive  long-range  sonar 

transducer  . 43  Oct  30 


Selector,  computer  simulator,  for 

automatic  voice  data  link . 47  Jan  9 

Selector,  transistorised  print-bead, 
for  high-speed  electrostatic  tele¬ 
typewriter  . 83  May  29 

HemlrondnctorM 

Action  and  ptoperties  of  tunnel 
dio<les  explained  using  electron 

energy  band  diagrams . 54  Nov  6 

Alloyed-Junction  pnp  Trtsistor  for 

millimicrosecond  switching. .  125  Mar  13 
Alphanumeric  characters  formed 

by  analog  techniques . 116  Oct  23 

Backoff  protects  crystal  wafers  In 

automatic  slicing  machine.  .PT68  July  3 
Carrier  lifetime  In  semiconductor 
crystals  measured  using  prin¬ 
ciple  of  microwave  absorption . 39  May  1 
Characteristics  of  two-terminal 

semiconductor  switches  . 62  Feb  27 

Depletion  -  region  transistor  is 

made  . CM84  June  19 

Environmental  limits  of  materials 

used  for  semiconductors. .  .8R81  Dec  4 
Examination  of  properties  of  In- 
termetalllc  compounds  for  recti¬ 
fication  purposes . 69  June  12 

Extra  cation  exchanger  purifies 
water  for  semiconductor  device 

processing . PT68  July  3 

Farsday  rotation  used  to  measure 
effective  mass  In  semiconductors 

43  Oct  2 

Growing  hlgh-purlty  silicon  car¬ 
bide  crystals  from  solution  of 

alloy  metals  . CM  1 28  8ept  11 

How  radiation,  neutron  and  elec¬ 
tron.  affects  semi-conductor  de¬ 
vices  . 55  Nov  27 

Integrated  semiconductor  devices 

for  microminiaturisation  ....35  June  26 
New  frontiers  fur  semiconductors 
determined  from  study  of  peri¬ 
odic  table  . 43  July  17 

Operational  and  storage  life  of 

silicon  rectifiers  . 82  Oct  16 

Outdiffusion  technique  produces 
2-to-3  millimicrosecond  switch¬ 
ing  diodes  . 66  June  5 

Pure  and  doped  semiconductor 
electron  energy  band  diagrams 

54  Nov  6 

Semiconductor  alloy  Junction  de¬ 
vice  switches  In  50xl0*i3  sec 

rM72  Jan  80 

Reiiiiconductor  devices  and  asso¬ 
ciated  components  . 8R63  July  21 

8emlconductor  dice  gaging  system 

develo^d  . PT54  Aug  21 

Semiconductor  solid  circuitry 

rM82  Apr  10 

Semiconductor  testing  In  design 

and  production  . 9R89  Sept  11 

Semiconductors  for  computer 

switching  . 64  Aug  14 

Semiconductors  for  strain  gages 

CM68  Feb  6 

Silicon  diodes  as  high-voltage, 
high-current  rectifiers  in  large 

power  supplies  . 60  Oct  2 

Solid  circuits  formed  from  single- 
crystal  semiconductor  wafers 

110  Aug  7 

Surfates:  key  to  semiconductor 

progress  . CM  70  Oct  2 

Tabulation  of  high-vacuum  pumps 
used  for  evaporation  and  de¬ 
position  . 66  Oct  9 

Taking  the  heat  off  semiconductor 

devices  . 52  June  12 

Technique  for  measuring  effective 
mass  In  semiconductors  using 

high  magnetic  fields . 42  Oct  2 

Tellurium  compounds  for  semi¬ 
conductors  . rM68  Mar  6 

Tensor  or  directional  conductivity 
of  semi-conductors  being  in¬ 
vestigated  . CM84  Oct  9 

Theory  and  use  of  field-effect 

solid-state  tetrodes  . 66  May  15 

Thermal  changes  of  thermistors 
plotted  as  straight  line  on  chart 

Rni28  Oct  22 

Thermoelectric  properties  of  semi¬ 
conductors  . 70  June  19 

Three-element  fleld-effect-cutoff 
semiconductor  (Tecnetron)  for 

10, 000-mc  operation . 125  Mar  12 

Triggered  bistable  semiconductor 

circuits  . ER858  Aug  28 

Fse  optics  to  orient  semiconductor 

crystal  . PT76  Apr  2 

Sensistor  silicon  resistor  used  for 
temperature  compensation  of 
stable  d-c  differential  amplifier.  .60  Jan  16 
Sensistor.  uses  in  transistor  c1r«*iilts 

SR53  July  21 

Separator  damned  sync  circuit  for 
automatic  video  processing  amHI- 

fler  . 96  May  29 

Separator,  signal,  and  multichannel 
interrogator  scheme  detects  single 

signal  . 50  Aug  28 

Separator.  synchronization.  for 
portable  multiplexer  used  in  tele¬ 
phone  communications  . 60  .Tan  9 

SerromechanlsmM 

Armature  of  d-c  motor  is  made 
of  two-sided  printed  circuit 

CM70  Mar  20 

Automatic  control  circuit  moni¬ 
tors  depth  of  anesthesia  during 

operations  . 43  Jan  20 

rommerclally  available  push-pull 
magnetic  amplifiers  for  servo 

systems  . 134  Mar  IS 

Constant-current  technique  cuts 

servo  response  time . 52  July  10 

Magnetic  amplifier  for  zero,  d-c  or 


very  low-frequency  current  servo 

systems  . 84  Nov  IS 

Mode  centering  servo  for  minia¬ 
ture  X-band  radar  with  high- 

reatdution  . . 42  Jan  20 

Nuclear  environment  servo  com¬ 
ponents.  high  temperature  mag¬ 
netic  materials  for . 62  Jan  9 

Precision  miniature  gear  packages 
for  guidance  control  ayatema 

CM73  Oct  20 

Programmed  servo  speeds  short- 
run  production  of  computer 

printed  circuit  boards . 54  Mar  6 

Rotary  dual  input  analog  comput¬ 
ing  element  for  servo  applica¬ 
tions  . rM80  Mar  27 

Servo  phase  control  shapes  an¬ 
tenna  pattern  . 50  Jan  2 

Servo  preamplifiers  using  direct- 

coupleid  transistors  . 74  May  15 

Servo-aetting  potentiometer  module 

for  analog  computers . CM82  Mar  27 

Servo  systems  using  f-m  to  reduce 

harmonic  pickup  . 125  Mar  12 

Servoing  sweep  frequency  of  f-m 
radar  to  determine  missile  miss- 

diatance  . 91  Nov  20 

Servos  control  atomic  manipula¬ 
tor  . RD79  Feb  27 

Telescope  controlled  using  Joy¬ 
stick  to  command  servo  posi¬ 
tioner  . 87  Apr  24 

Tenalonmeter  measures  tension  in 

moving  web  of  paper . RD76  May  15 

Unusual  applications  of  conven¬ 
tional  synchros  . 84  Sept  25 

Shaft  position  data  set  over  phone 

lines  using  digital  system . 62  Feb  12 

Shaker  tests  space  components.  RD74  Feb  20 
Shaper,  video  pulse,  for  modulator  In 
portable  transistorised  multiplexer 
use<l  for  telephone  communica¬ 
tions  . 60  Jsn  9 

Shifter,  phase,  for  servo  phase  con¬ 
trol  used  to  shape  antenna  pat¬ 
tern  . 50  Jan  2 

Shocker,  pulsed  d-c,  electronarco- 

tises  fish  . 21  Jan  23 

Silicon.  Its  place  in  the  new  fron¬ 
tiers  of  semiconductors  . 42  July  17 

Sillst<»r.  use  In  transistor  circuits 

SR52  July  21 

SlmulatorM 

Analog  computer  simulator  trains 

nuclear  ship  crews . RD124  Sept  11 

.Analog  simulation  with  magnetic 
drum  recorder  for  designing 
continuous  processing  system.  44  Feb  6 
Analotr  system  with  single  opera¬ 
tional  amplifier  simulates  second- 
order  differential  equations 

RD64  Mar  6 

Computer  aimulator.  for  auttimatic 

voice  data  link . 47  Jan  I 

Nuclear  thermal  pulses  simu¬ 
lated  with  dnubie-discharge 

circuit  . RD66  Oct  20 

Radar  simulator,  open-loop  photo¬ 
electric  function  generator  for 

52  Jan  9 

Radar  transmitter  leakage  simu¬ 
lator  for  testing  crystal  switches 

120  Aug  7 

Simulation  of  actual  radar  clutter 
received  during  a  number  of  con¬ 
secutive  sweeps  . 78  Sept  25 

Simulator  provides  a  functional 

teat  of  radar  performance ....  39  May  1 
Tank  gunn«*rs  trained  for  combat 

with  Infrared  detector  . 60  Nov  6 

Slicer  amplitude  for  signal  and 

noise  analysis . 64  Feb  27 

Sockets,  use  in  transistor  circuits 

8R53  July  St 

Solar  bodies,  motions  and  physical 

characteriatics  of  . SR65  Apr  24 

Solar  cells  aid  photosynthesis  study 

HDAC  Sept  18 

Solar  cells,  discussion  of . SR53  July  21 

Solar  cells  for  powering  transistor¬ 
ized.  150-mc  transmitter-receiver 

12S  Mar  12 

Solar  cells,  silicon,  characteristics 
and  design  comparison  data  for 

59  Jan  20 

.Solar  energy  changed  to  hlgli-volt- 
age  d-c  or  a-c  with  ferroelectric 

generator  . Rr)88  Dec  18 

Solar  energy  converted  to  electricity 

by  thermoelectron  engines . 69  Nov  12 

Solar  energy  effects  on  communica¬ 
tions  . .  .27  July  2 

Solar  energy  power  sources  for 

space-age  electronics  . 42  Mar  20 

Solar  noise  measurement  and  optical 
sighting  of  sun  calibrates  radars 

44  Dec  25 

Solar  power  used  for  power  genera¬ 
tion  during  space  flight . SR65  Apr  24 

Solar  radiation  amplifier  for  analog 
computer  used  to  predict  thermal 
behavior  and  cooling  load  of 

dwellings  . 34  Dec  25 

Solar  shock  waves  simulated  by  tube 

rM84  June  5 

Soldering  Techniques 

Cold  soldering  hermetically  seals 

transistor  assemblies . PT158  Mar  13 

Environmental  limits  of  materials 

used  for  soldering . SR81  Dec  4 

Soft  Bolder«  tabulation  of  char¬ 
acteristics  of  . 119  Oct  22 

Solder  bench  sneezes  relieved  by 

exhaust  fan  . PT8A  Jan  16 

Soldering  Iron  holds  constant  tem¬ 
perature  . PT99  Oct  16 

Soldering  Irons  center  shafts  In 

plastic  case  . PT76  Apr  2 
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Sohierinc  on  «lumlnum>cl«d  la* 

mlnat«»s  . CM13S  Oct  23 

8oid«rs  for  nuclear  and  ipar’#  en* 

vironmcnta  . S3  Sept  4 

feMid-Mtate  Fhyatca 

Approaches  and  developments  In 

S4>lid  circuits  . SRS3  July  31 

llehavlur  of  solid-state  circuits 

under  neutron  radiation . SS  Nov  27 

Chara/terlstics  of  two-terminal 

solid-state  switches  . (12  Feb  27 

Circuit  deslKn  usinit  voltace-vari- 

able  silicon  capacitors . 43  Sept  13 

Circuits  and  applications  usinir 

tunnel  diodes  . ...30  Nov  27 

<'rackle>fretf  p<»tentiometer  uses 

CdS  photo-resistors . CM 83  Dec  11 

Developments  in  microminiaturiz¬ 
ation  technology  . 101  Dec  4 

Rlectroluminescent  panels  for 

automatic  displays  . 44  July  10 

High  masnetlc  fields  help  advance 
semicon«luctor  and  maser  re¬ 
search  . 43  Oct  2 

New  frontiers  for  semiconductors 
determined  from  study  of  periodic 

Isbie  . 43  July  17 

Silicon  diodes  as  hivh-voltaKe. 
hivh-rurrent  rectifiera  in  lara^ 

power  suppliea  . €0  Oct  2 

Silicon  solar  cell  at  future  space* 

aae  power  source . . . 43  Mar  20 

Sinsle-pulse  iteiierator  uslns  vac* 
uum  tubea  and  solid-state  thy* 

ratron  . 70  Aua  14 

Solid  cir<‘uits  formed  from  alnffle* 
crystal  semiconductor  wafers 

no  Aug  7 

Solid-state  devices  and  their  ap* 

plications  . 39  Apr  17 

Solid-atste  digital  Oray-to-stralKht 

binary  code  converter . 30  De<-  11 

Solid-state  panels  for  display 

and/or  storaira  . 43  Jan  30 

Solid-atate  research  aided  by 

■ound  waves  at  10  kmc..RD108  Apr  24 
Solid-state  theory  used  to  probe 
molecular  behavior  responsible 

for  dielectric  phenomena.  .rM34  Oct  9 
Solid-state  thyratron  controlled 

by  maanetic  amplifier ....  RD3K  Mar  30 
Solid-state  thyratron  made  avail¬ 
able  . rM72  Apr  8 

Tabulation  of  solid-state  thyra- 

irons  available  today . 50  Mar  3 

Theory  and  use  of  field-effect 

aolid-atate  tetrodes  . 63  May  15 

Thin  ferromaanettc  inductive  film 
used  In  low-fre(|uency  paramet* 

rlc  amplifier  . RD92  Nov  13 

Transistor  that  acts  like  gam  step* 

pina  tube  is  developed.  ..  .CMSS  Sept  13 
Tunnel  diodes  used  in  80*mc  l*f 

amplifier  . 43  Oct  30 

What  ia  upper  frequency  limit  of 

tunnel  diode?  . CM70  Oct  30 

SoMon  liquid  diodes,  current  Inte* 

gratlon  with  . 53  Feb  27 

Sonar,  directive  lona*ranae  sonar 

transducer  called  SRFAR . 48  Oct  30 

Sonar  fish  locator  uses  compact  scan 

system  . . 54  Apr  3 

Sorter  circuit  for  fall*safe  photo* 
electric  inspection  systems  used 

for  industrial  gaaina . 74  July  31 

Soviet  equipment  dealan  stresses  re¬ 
liability.  ease  of  maintenance ..  37  July  24 
Soviets  give  data  on  sun  satellite 

F36  J&n  80 

Space  Kleetronlcs 

Balloon-borne  circuits  sort  hlah* 

altitude  coamlc  rays . 52  Aug  23 

Beryllium  dish  to  shield  satellites 

CM63  July  10 

rhallenge  of  space — environment, 
propulsion,  communication,  na* 
vigatlon  and  guidance.  and 

power  generation  . SR65  Apr  24 

Chemical,  nuclear  and  solar  energy 
power  sources  for  space-age 

electronics  . 43  Mar  20 

Dielectric  materials  being  re* 
searched  to  understand  proper* 

ties  exhibited  . CM34  Oct  9 

KfTect  of  space  environment  on 

materials  . 81131  l)«*c  4 

Rlectromagnetlc  navigation  sys¬ 
tems  for  space  vehicle  tracking 
using  artificial  earth  satellites 

39  May  1 

Rlectronic  circuits  for  Pioneer 

satellite  . 55  June  19 

Environmental  testing  of  future 

spacement  . 65  Oct  13 

Experimental  Infrared  communi- 
catlona  receiver  for  space  ve¬ 
hicle!  . 33  Sept  18 

Ouidance  systems  for  manned 

space  flight  . 49  Aug  14 

High-resolution  angle  transducer 
and  encoder  for  apace  probes 

78  Oct  13 

Instrumenting  the  Explorer  I  sat¬ 
ellite  . 39  Feb  6 

Insulation  for  space-age  circuitry 

CM80  June  12 

Interplanetary  communicationa  us¬ 
ing  space  probes  and  satellites .  43  Oct  30 
MagnetohydrodynamIc  generator 
for  extended  space  flight.. rM82  Nov  27 
Microwave  energy  to  power  sky 

platform  . RU73  June  12 

Nuclear  propulsion  studied  for 

space  use  . RD79  May  8 

i  )ne*watt  transistorised  transmit¬ 
ter  for  space  telemetry.  .RD109  Apr  24 


Radar  techniques  used  to  study 

ionosphere  . RD128  Aug  7 

Satellite  telescope-tv  system  for 
ultraviolet  mapping  of  celeatial 

sphere  . RD73  Mar  27 

Satellites  and  space  probes 

launched  in  U.S.  and  USSR.. 43  July  24 
Solders  for  space  and  nuclear  en¬ 
vironments  .  . . 50  Sept  4 

Space  radar  will  have  1,000-ft 

spherical  antenna  . RD39  July  17 

Testing  spacecraft  at  combina¬ 
tion  flight-teat  and  missile-test 

range  . 53  Mar  27 

Tracking  earth’s  weather  with 

cloud-«'over  satellites  . 44  May  1 

Speaker,  vibrating  armature,  gives 
more  output  from  transistor  audio 
amplifier  used  on  hearing  aid 

Rn72  Jan  9 

Spectrometer,  microwave,  for  testing 
electron  resonance  of  paramag¬ 
netic  materials  and  masers. ...  142  Mar  13 
Spectrometers,  liquid  scintillation, 
transistorised  glow-tube  counters 

for  . 112  Sept  11 

Speech  compression  for  saving  band¬ 
width  in  data  transmission  sys¬ 
tems  . SR93  Oct  28 

.Speech  intelligibility  measuring  sys¬ 
tem  . 88  May  29 

Sports  contests,  fast -moving.  Judged 

by  transistor  indicator . 114  Aug  7 

Squelch  circuit  for  reducing  noise 

Interference  In  citizens’  radio... 55  Apr  10 
Stabilisation  systems  for  manned 

space  flight  . 49  Aug  14 

Standard  frequency  of  60-kr  broad¬ 
cast  by  NBS  . 48  0<  t  30 

Standard  sources,  portable  frequency 
standard  uses  transistors  and  new 

quartz  crystal  unit . RD76  .Tune  12 

Standards  considerations  for  instru¬ 
ments  used  in  design  and  produc¬ 
tion  . SR39  Sept  11 

Standards,  international,  for  elec¬ 
tronic  design  . CM94  Oct  16 

Static  eliminators,  using  graphite 

fabric  as  . CM80  May  8 

Steam  turbine  design  aided  by  digi¬ 
tal  tachometer . 53  Apr  10 

Stellarator  breakdown  generator  for 
plasma  thermonuclear  converter 

50  July  3 

Stereophonies 

Amplitude  modulation  sidebands 

transmit  stereo  . RD73  Apr  10 

Oompatlble  stereo  radio  communi¬ 
cation  using  a-m/f-m  multiplex 

56  May  8 

Compatible  stereo  system,  recent 

developments  In  . 41  Apr  3 

Frequency  modulation  tuner 
adapter  for  separating  multi¬ 
plexed  stereo  broadcasts . 52  Feb  6 

Precompensator  for  compatible 
stereo  radio  communication  us¬ 
ing  a-m/f-m  multiplex . 56  May  8 

Recent  developments  In  stereo 

broadcasting  . 41  Apr  3 

Stereo  cartridge  uses  rubber  ad¬ 
hesive  . CM83  May  8 

Stereo  pickup  uses  push-pull  coils 

rM73  Feb  20 

Stereophonic  tv  sound  sent  over 

conventional  transmitter  . 64  Oct  30 

Tunable  f-m  multiplex  adapter  for 

stereo  . 66  Apr  10 

Htorage  Devices 

Cathode-ray  storage  tubes  for  di¬ 
rect  view’ing  . 40  Jan  23 

Cathode  ray  storage  tubes  for 

special  purposes  . 52  Jan  30 

Direct-view,  halftone  storage  tube 
capable  of  selective  erasure  and 

nonstorage  writing  . 31  Dec  25 

Era  of  storage  tube  Just  begin¬ 
ning?  . CM66  July  10 

Ferroelectric  crystals  used  for  In¬ 
formation  storage  . 58  Aug  14 

Photoronductlve  -  electrolumlnes 
cent  elements  for  dlgital-to-dls- 

play  translator  . 31  Dec  25 

Solid-state  panels  for  display  and/ 

or  storage  . 46  Jan  30 

Storage  ert  has  symmetrical  guns 

..  CM60  Jan  2 

l^sefulness  of  electroluminescent 
panels  as  storage  and  display  de¬ 
vices  . 31  Dec  25 

Vocabulary  storage  unit  for  auto¬ 
matic  voice  data  link . 47  Jan  9 

Strain-gage  indicators,  shunt  bridge 

balancing  in . 50  July  24 

Strain  gages,  common  mode  rejection 

amplifiers  for  . 43  July  24 

Strain  gages,  d-c  stable  differential 

amplifier  for  . 30  .Tan  16 

'  Strain  gages  semiconductors  for 

CM33  Feb  3 

Strain  gages,  silicon  .^nd  germanium, 
for  measuring  static.  low-fre¬ 
quency  or  high-frequency  stresses 

125  Mar  13 

Stripline  for  millimicrosecond  micro- 

wave  computer  circuits . 77  Nov  20 

Ktrlpllne  resistors  have  thin  film 

mica  base . CM69  Feb  6 

Strobe  lights  on  wlngtips  make  flying 

safer  . rM70  Sept  4 

Stroboscope  analyser,  adjustable,  for 
studying  complex  mechanical 

motions  . 62  June  5 

Stroboscope  versatility  improved 

using  two-element  flash  tube...  116  Aug  7 


Strontium  90  may  produce  electricity 

RD33  Mar  20 

Sun  bottle  of  plasma  formed  by  re¬ 
searchers  at  CalTech  . 103  Aug  7 

Surfaces:  key  to  semiconductor 

progress  . CM  70  Oct  2 

Surveillance,  miniature  X-band  radar 

with  high  resolution  for. . 43  Jan  30 

Surveying  using  electronic  devices 

113  Oct  23 

Sweep  circuit  for  ert  used  with  high- 

resolution  dual-channel  radar. RD64  Apr  3 
Sweep  circuit  using  tunnel  diodes.  .30  Nov  27 
Sweep  circuits  using  voltage-variable 

silicon  capacitors  . 43  Sept  18 

Switt'hboards,  automatic  telephone, 
pnpn  silicon  diodes  eliminate  elec¬ 
tromechanical  switching  In  ....101  Dec  4 

Switchra 

Active  ferrite  switch  used  as  at¬ 
tenuation  element  In  radar  sys¬ 
tem  . 43  Oct  30 

Air  cylinders  operate  switch  as¬ 
sembler  . PT84  May  8 

Alloyed-Junction  pnp  Trlslstor  for 

millimicrosecond  switching.  .125  Mar  13 
rharacteristics  of  two-terminal 

solid-state  switches  . 62  Feb  27 

Commutators.  mechanical  and 
electronic,  for  airborne  multiplex 

telemetering  . 46  July  3 

Cryotrons,  solid-state  switching 
triode  an<l  stepping  transistors 

for  computer  applications . 39  Apr  17 

Crystal  switches  bring  greater 

radar  utility  . 120  Aug  7 

Current  developments  in  transistor 

switches  . SR53  July  3l 

Curves  for  finding  rms  value  of 
chopped  current  or  voltage  wave 
generated  by  switches  ...ERS46  Dec  25 
Diagram  for  switch  Hall-effet't 

device  . 63  Jan  16 

Fast  switching  devices  for  Indus¬ 
trial  control  . 51  June  23 

High-speed  pow'er  switch  used  in 
transistor  voltage  comparator 

56  Jan  30 

How  liquid-state  switch  controls 

a-c  . CM73  Aug  14 

Induction  heating  generator  uses 
hydrogen  thyratrons  as  rapid 

switches  . 51  Feb  13 

Magnet  Ically-operated,  mercury- 
wetted  coaxial  switch  calibrated 

pulse  generator  . 56  Apr  17 

Mercury  relay  switch  for  electronic 

micrometer  . 44  .Ian  2 

Mesa,  switching  transistor,  new. 

fast  type . CM60  Jan  2 

Microsecond  sampling  switch 
handles  *26  input  channels  for 

display  on  ert  . 36  Jan  23 

Microwave  rotation  switch  makes 

use  of  Faraday  effect . CM70  May  22 

Nomograph  for  computing  tran¬ 
sistor  switching  dissipation 

ERS74  Nov  27 

Outdiffusion  technique  produces  2- 
to-3  millimicrosecond  switching 

diodes  . 66  June  5 

Sampling  oscilloscope  displays 
transistor  rise  times  down  to 

0.4  millimicroseconds  . 69  July  31 

Semiconductor  alloy  Junction  de¬ 
vice  switches  In  50  x  10*'2 

rM72  Jan  30 

Short-slot  hybrid  absorption 
switches  for  wideband  radar  ap¬ 
plications  . 120  Aug  7 

Solid-state  proximity  switch  that 
can  be  triggered  by  metal  in 

sensing  zone  . 125  Mar  13 

Solid-state  synchronous  switch 
provides  a-c  excitation  for  vari¬ 
able  reluctance  d-c  transducer 

CM6g  Aug  28 

Specifications,  performance  and 
applications  for  typical  electro¬ 
mechanical  commuiators . 54  Oct  2 

Switch  with  built-in  thermal  trip¬ 
per  . rM8l  Feb  20 

Switching  speed  of  solid-state 

thyratrons  . 50  Mar  6 

Switching  vhf  power  In  antennas 

with  silicon  diodes  . 58  June  19 

Symmetrical  switches  and  stepping 

circuits  using  tunnel  diodes.  .  .60  Nov  27 
Thin  magnetic  film  switch  for 

digital  computer  memories. ..  44  June  26 
Thyratron  switching  for  low-pulse 

Jitter  applications  . 60  May  15 

Transient  duration  during  field- 
switching  reduced  in  electronic 

chopper  . RD66  Oct  2 

Transistor  commutator  for  en- 
<‘oder  used  to  measure  random 

event  time  intervals  . 48  Mar  20 

Us  ng  high-gain  d-c  operational 
amplifiers  to  design  electronic 

switches  . 66  Nov  6 

Voltage  sensitive  switch,  using 
cnld  cathode  gas  trigger  tube  as 

rM72  Oct  2 

Waveguide  switches  classified  by 
bandwidth.  power  capability, 
isolation  and  speed . 71  June  5 

Switching  Circuits 

Automatic  control  of  industrial 
equipment  using  static  switch¬ 
ing  circuits  . 98  Apr  24 

Automatic  video  processing  ampli¬ 
fier  holds  video  level  while 

switching  studios  . 96  May  29 

Coincidence  diodes  gate  electronic 

switch  for  radar  indicators. .  .66  Feb  20 
Computer  switching  with  semi¬ 
conductors  and  relays . 64  Aug  14 


DECIMBER  25,  1959  •  ELECTRONKS 


Controlled  transistor  switches  for 
square-wave  Inverter  used  to 
drive  two'phase  induction  mo¬ 
tor  . 60  Feb  20 

Electronic  swItchinK  circuit  fur 
radio  direction  flnder  with  auto¬ 
matic  readout  . 52  Apr  17 

Electronically  switched  phasemeter 
for  measuring  small  phase  dif¬ 
ferences  . 60  June  & 

Ferroelectric  crystals  for  switch¬ 
ing  applications  . 66  Aug  14 

Ferroresonant  storage  and  switch¬ 
ing  for  ele<*trolumines<‘ent  type¬ 
writer  . 101  Dec  4 

High-speed  sw'itchlng  of  low-level 
signals  using  beam-switching 

tube  . 34  Mar  20 

Impulse  sw'itching  using  incom¬ 
pletely  magnetised  conventional 

ferrite  cores  . 126  Mar  IS 

Liquid-state  switch  for  <'<»ntrullinK 

a-c  . l’M7«  Aug  14 

Magnetron  beam  swMtching  circuit 

for  multipath  delay  analyser.  .62  Sept  4 
Magnetron  beam  switching  tubes 
for  preferentiaj  and  8e<iuential 
scanning  of  electroluminescent 

panels  . SI  l>ec  25 

Measuring  circuit  for  determining 
switching  time  of  outdiffused 

diodes  . 66  June  6 

Measuring  ultrasonic  velocity  In 
solid  with  thyratron  switching 

circuit  . 60  May  16 

Microwave  techniques  for  milli¬ 
microsecond  switching  circuits 

77  Nov  20 

Optimising  switching  of  multiple 

antenna  systems  . 56  Aug  14 

Oscillator  keying  circuits  for  ultra¬ 
sonic  neurosurgerioal  Instru¬ 
ment  . S3  May  16 

Silicon  diodes  eliminate  electro¬ 
mechanical  switching  in  auto¬ 
matic  telephone  swltchbord  .101  Dec  4 
Spark  gap  switch  for  fast  high- 

voltage  switching  . 72  July  31 

Static  sw'itching  circuits  for  auto¬ 
matic  industrial  controls . 98  Apr  24 

Static  switching  techniques  for 

machine  tool  safety  control.. 57  June  12 
Switching  probletus  solved  using 
monostabie  multivibrators  using 
series  dimle  feedback  loop.... 90  Apr  24 
Switching  vhf  power  in  antennas 

with  silicon  dlodct . 68  .lune  19 

Telephone  switching  system  us«‘s 
photographic  plates  as  perma¬ 
nent  memory  . RD78  Nov  27 

Transistor  that  acts  like  gas  step¬ 
ping  tube  developed  for  tele¬ 
phone  switching  . CM58  Sept  18 

Transistorised.  level  sensitive 
switch  for  missile  count-downs, 
production  lines  and  industrial 

processes  . 76  July  31 

Triggered  bistable  semiconductor 

circuits  . ERS.'i8  Aug  28 

Synchroniser  for  portable  transis¬ 
torised  multiplexer  used  in  tele¬ 
phone  communications  . 60  Jan  9 

Synchroniser,  precise  vernier  changes 
binary-counter  type  fre<iuency  di¬ 
viders  to  synchronise  with  WWV 

44  July  3 

Synchroniser  receiver  for  digital 
shaft  positioning  over  phone  line 

62  Feb  13 

Synchroniser  sero-crossing  for  test¬ 
ing  ultrasonic  equipment . 64  May  8 

Synchroreader  developed  by  Japanese 

109  Sept  11 

Synchros.  tensionineter  measures 
tension  in  moving  web  of  paper 

RD76  May  15 

Synchros,  unusual  applications  for 

conventional  synchros  . 84  Sept  25 

Synthesiser,  monophonic  keyboard 
instrument  for  synthesising  timbre 

of  electronic  musical  tones . 92  May  29 

Systems,  reliability  of . SR65  May  29 


- T - 

Tachometer,  digital,  aids  in  steam 

turbine  design  . 58  Apr  10 

Tachometers,  commercially  available 

precision  induction  type . 69  Mar  27 

Tacltron,  Tesla  hydrogen — extended- 
range  gas-fllled  triode  thyratron 

CM108  Nov  20 

Talking  book  developed  by  Japanese 

109  Sept  11 

Tape  Rc<‘ordlng 

Tape  and  dim  insulation  for  elec¬ 
tronic  equipment  . 42  Jan  2 

Tape,  insulation,  physical  and 
electrical  properties  and  appli¬ 
cations  for  . 42  Jan  2 

Tape  recorder  speeds  panel  wiring 

tests  . PT79  May  22 

Tape  recording  at  high  densities 
using  self-clocking  technique 

72  Oct  16 

Tape  recordings  speed  assembler's 

learning  time  . ....PT68  July  24 

Tape  transport  control  circuit  for 
pulse-duration  tape  recording 

system  . 56  Feb  6 

Tape-controlled  profller  re<luces 
cost  and  time  for  producing 

aircraft  . RDHO  Oct  9 

Tape-flaw  detector  checks  out 

recorded  magnetic  tape . 5A  Jan  9 


Tapes.  insulation,  environmental 

limits  of  materials  used  for...HR8]  Dec  4 
Task  8teer  for  long  range  communi¬ 
cations  . 8R93  Oct  23 

Tecnetron.  a  three-element  field- 
effect-cutorr  semiconductor,  for 

lO.OOO-mc  operation  . 126  Itlar  IS 

Tee,  frequency-selective,  for  sensi¬ 
tive  wide-frequency  range  receiv¬ 
ing  system  . 68  Feb  27 

Teleldt,  digital  telemetry  system  for 

apace  communications  . 43  Oct  30 

Telegraph  system.  26-channel  carrier. 

uses  fre<iuency-shtft  keying .....  72  Dec  18 

Telemetering 

Communications  of  the  future — 
what  we  learned  from  the  lUY 

37  July  3 

Commutators.  mechanical  and 
electronic,  for  airborne  multiplex 

telemetering  . 46  July  3 

D-c  stable  differential  amplifier  for 

telemetering  . 60  Jan  16 

Digital  telemetry  system  (Tele¬ 
bit)  for  space  communications. 43  Oct  3o 
F-m/p-m  telemetering  system  for 

Pioneer  satellite  . 35  .lune  19 

Hlgh-spee<l  multiplexing  with 
closed-ring  counters  for  data 

processing  and  recorders . 48  June  26 

Omnidirectional  circularly -polar  • 
ir«e4l  broadband  antennas  for 

beacon  telemetry  . CM106  .May  29 

One-watt  transistorlxed  trans¬ 
mitter  for  space  telemetering 

RD109  Apr  24 

Pulse-position  telemetry  demodu¬ 
lator  using  modified  two-input 

AND  gate  . 54  Feb  2» 

Remote  electronic  measurement  of 
physiological  factors  Hffecting 

future  spacemen  . 63  (Jet  16 

Representative  tabulation  of  elec¬ 
tronic  commutators  for  multi¬ 
plex  telemetering  . 76  Sept  25 

Specification,  performance  and  ap- 
plltations  f4»r  typical  electro¬ 
mechanical  commutators  . 54  Oct  3 

Telemeter  coding  system  for  re¬ 
ceiving  data  from  high-altitude 

balloons  . 62  Aug  38 

Telemeter  tlesign  using  magneto- 

strictive  filters  . 72  June  19 

Telemetering  stress  in  |K>wer  lines 

carrying  high  voltaees.  .  .  .RD120  Dec  4 
Telemetering  aystem  f(»r  transmit- 
mltting  pilot  and  spacecraft 

data  at  High  Range . 33  Mur  27 

Telemetering  systems  at  missile 

test  ranges  . 47  Jan  16 

Telemetering  transmitter  used  in 

the  Explorer  1  satellite . 39  Feb  6 

Telemetry  Improved  using  dy¬ 
namic  trail  to  capture  weak  f-m 

signals  . 64  Jan  9 

Television- type  pictures  trans¬ 
mitted  from  cloud-cover  satel¬ 
lites  tracking  earth's  satellites 

44  May  1 

Transistor  circi/its  Improve  tele¬ 
meter  transmitter  and  modulator 

136  Mar  13 

Underwater  sonic  telemeter  for 
trawl  finishing  determines  depth 

of  net  . 66  Mar  37 

Ways  to  measure  light  Intensity  at 
a  distance  for  process  control.  .48  July  17 
Wideband  rtM'ording  of  telemetry 
signals  In  airborne  data  aciiulsf- 


llon  systems . 161  Dec  4 

Telephone  carrier  system,  transisior- 

Ixed.  developed  by  Japanese ...  109  Sept  11 


Telephone  communications,  4-chan¬ 
nel  ppm  portable  multiplexer  for 

60  Jan  9 

Telephone  switching  system  uses 
photographic  plates  as  permanent 

memory  . RD78  Nov  27 

Telephone  system,  economical  de¬ 
tector  permits  use  of  dsb.  suppres¬ 
sed  carrier  a-m  in . 72  Dec  18 

Telephone  traffic  data  recording 
simplified  using  ferrite  memories 

6x  (Jet  9 

Teleprinters,  transistorized  system 
for  sending  digital  data  over  nar¬ 
row-band  communicatlnn  lines.. 72  June  5 
Telescope,  astronomic  multiple  dish 

radio  has  high  resolution ...  RD126  Aug  7 
TeIes<ope  controlled  using  joy-sttek 

to  command  servo  positioner. ..  .87  Apr  24 
Telescope,  energy-loss,  for  sorting 

high-altitude  cosmic  rsys . 62  Aug  28 

Teles<o|>e*s  observing  power  in¬ 
creased  with  new  image  tube 

CM97  8ept  23 

Teietyiiewrlter.  high-speed  electro¬ 
static.  for  data  processing . 83  May  29 

Teletypewriter  transmission  on 
Army's  air-transportable  3. 000- 
mile  radio  system  . 44  Aug  38 

Televlshin 

Antenna  tower  164  ft  higher  than 

Empire  Stale  Ruilding . RD77  Dec  11 

Automatic  controls  for  color  tele¬ 
vision  . 68  May  16 

Automatic  video  processing  ampli¬ 
fier  holds  video  level  while 

switching  studios . 96  May  39 

rarrier  transmission  system  for 

closed-circuit  television  . 66  June  12 

t'haracteristics  of  commercially 
available  vldicon-type  television 

camera  tubes  . 46  Apr  17 

Closed-circuit  tv  for  monitoring 

reactor  repair  . Rn64  Apr  17 


Close<1-circutt  tv  watches  Atlas 

engine  . . RD66  May  1 

Color  hold  circuit  provides  auto¬ 
matic  chroma  control  and  color- 

killer  voltage  . RD90  Sept  26 

Color,  television,  magnetic  de- 

modulatora  for  . RD66  Jan  2 

DltKle-c^ompresaor  design  data  for 

tv  audio  application . BRH74  Feb  27 

Flying-spot  closed-circuit  tv  sys¬ 
tem  for  astronomical  use . 66  May  8 

High  -  tranaconductance  picture 

tube  for  transistor  tv . 126  Mar  12 

Horizontal-defiertlon  and  high- 
voltage  Circuits  using  two  tran¬ 
sistors.  . 60  Aug  14 

Inexpensive  sound  for  television 

receivers  . 66  Feb  27 

Japanese  video  tape  recorder  uses 
onlv  one  revolving  magnetic  head 

RD76  Dec  11 

Magnification  system  reduces  re¬ 
quired  tv  scan  power . RD77  Feb  13 

Narrow  -  band  television  relay 
equipment  for  remotlng  radar 
Information  over  narrow-band¬ 
width  circuits . 48  Apr  17 

Outline  generator  for  educational 

television  . 63  Apr  I 

IMcture  tube  reduces  s(*anning 
p4»wer  requirements  for  portable 

sets  . . 126  Mar  IS 

Reflect  od-bean*  klr.escope  uses 
electrostatic  components  to  re¬ 
duce  size  and  weight . 31  Dec  26 

Revival  prospects  of  uhf  tv  b<»oste<l 

by  Junction  diode  mavars . 27  Aug  31 

Russian  tv  transmitter  and  receiv¬ 
ing  equipment  . 37  July  24 

Satellite  teleji'ope-tv  system  for 
ultraviolet  mapping  of  celestial 

sphere  . RD76  Mar  27 

Stereophonic  tv  sound  sent  over 

conventional  transmitter . 64  Dct  20 

Tabulation  of  commercially  avail¬ 
able  photo-emissive  camera 

tubes  . 92  Apr  24 

Television  antenna  provides  un¬ 
usual  pattern  . RD64  Aug  28 

Television  servicing  made  easier 
with  service  data  printed  on 

circuits  . RD34  Sept  18 

Television  sound  detector  uses 

drift  transistor  . 62  Feb  20 

Television  spot  scanner  re<-4»gnixes 
and  counts  stomic  particle 

tracks  . 68  Mar  27 

Television  steers  remote  rnntrolle<l 

moving  target  system . 60  Nov  6 

Television  trsnsmitter  for  missiles 

usee  battery  power  . RD153  Msr  13 

Television-type  pictures  trans¬ 
mitted  from  chmd-cover  satel¬ 
lites  tracking  earth's  weather 

44  May  1 

Tlme-constani  detectors  remotely 

control  tv  sets . RD62  Sept  4 

Transistorized  S4»und  amplifier  for 

remote  film  television  camera..  68  Jan  16 
Transiatorixe«l  tv  sets  developed  by 

.lapanese  . 109  Sept  11 

ritrss4inic  tv  camera  supplements 
x-rays  In  displaying  internal 

structures  . RDt24  Sept  11 

Wide-angle,  closed-circuit  tv  moni¬ 
tor  . Rn72  Aug  14 

Tellurium  compounds  fttr  semi¬ 
conductors  . rM68  Msr  6 

Tellurometer  for  measuring  dis¬ 
tances  in  surveying  . 11.3  Oct  23 

Temperature  limits  of  conventional 

electronic  components  . SR66  Apr  24 

Temperature  limitations,  present  and 
anticipated,  for  various  protective 

finishes  . SR81  Dec  4 

Temperature  limits  of  materials 

rM124  Dec  4 

Tensionmeter  measures  tension  in 

moving  web  of  paper . Rn76  May  15 


Teaters  and  Testing 

Analog  tester  st>ee4ls  missile,  air¬ 
craft  checks  . RD77  Feb  20 

Automatic  transistor  tester  prints 

results  . PT74  July  17 

Automatic  transistorised  checker 
measures  transistor  base  current 

and  beta . 114  Dec  4 

Fan  lube  testing  spot  early  fail¬ 
ures?  . rM64  July  24 

Uhecker,  electronic  micrometer,  for 

primed  rln  ults  . 44  Jan  3 

Checkout  sequencer  for  Polaris 

RD86  July  31 

Connectors  tested  in  portable  force 

gage  . PTH4  Feb  27 

Dynamic  test  of  filter  choke  In¬ 
ductance  at  rated  average  cur¬ 
rent  . RD34  Jan  22 

Frequency  stepper  for  radio  propa¬ 
gation  testing  system  . . 44  Jsn  22 

High-volume  transistor  tester  con¬ 
structed  of  plug-ln  In-line 
modular  test  station  discussed  at 

IRE  show . I>T70  Apr  17 

Improved  nondestructive  testing 

using  induced  eddy  current.. 42  Aug  28 
Magnetics  and  meters  test  tv 

transformers  automatically.. PT64  Jan  22 
.Making  component  test  fixtures 

more  versatile  . PT84  May  16 

Punche<l-card  automatic  produc¬ 
tion  tester  sorts  translators 

PT1S4  Aug  7 

Radar  system  tester  shortens 
checkout  time  . . 68  June  6 
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Teit  eQuipment  kits  strsaiiillne 

prototyiM*  tests  . PT78  Jan  16 

Test  set  automatically  measures 

18  transistor  parameters ..  I*T80  Auk  14 
Test  set  for  evaluating  noise 
quality  of  fixed  composition  re¬ 
sistors  . RD60  June  26 

Test  system  provides  contour  map 
of  microwave  device’s  properties 

RD78  June  12 

Testers,  tape-flaw  detector  checks 

out  recorded  magnetic  tape  .  .  .50  Jan  9 
Testing  faro  of  h-f  transistors 

RR834  Jan  2 

Testing  high-speed  digital  com¬ 
puter  circuits  . 50  July  17 

Testing  spacecraft  at  combination 
flight-test  and  missile-test  range 

58  Mar  27 

Testing  systems  to  verify  relia¬ 
bility  . Rl)74  Dec  11 

Tests  for  measuring  reliability  of 

components  . 8R65  May  29 

Tracer  displays  Zener  diode  curves 

RD76  May  8 

Wettability  tests  detect  contam¬ 
inants  on  electronic  parts.  .  PT62  Sept  18 
Tetrodes,  theory  and  use  of  field- 

effect  solid-state  types . 66  May  15 

Theodolite  tracking  aided  by  Joy¬ 
stick  controlled,  command  servo 

positioner  . .87  Apr  24 

Theodolites.  azimuth.  references 
Jupiter  inertial  guidance  system 

KD62  Feb  6 

Theodolites  used  at  missile  test 

ranges . 47  Jan  16 

Thermal  behavior  and  cooling  load 
of  dwellings  predicted  by  analog 

computer  . 34  !)♦*»•  25 

Thermal  changes  of  thermistors 
plotted  as  straight  line  on  chart 

RD128  Oct  28 

Thermal  environment,  w  hen  variables 

will  merge  . 8H81  Dec  4 

Thermionic  integrated  micromodules 

CM80  May  15 

Thermistor  bridge,  ultrasensitive,  for 

measuring  low-level  r-f  power.  101  De«  4 
Thermistor  resistance,  nomograph 
for  finding  at  desired  application 

temperatures  . KR872  Feb  18 

Thermistors,  table  for  selecting  to 

measure  microwave  p<>wer . 59  July  17 

Thermistors,  use  tn  transistor  cir¬ 
cuits  . . 8R58  July  31 

Thermocouples,  common  mode  re¬ 
jection  amplifiers  for . 48  July  24 

Thermocouples,  d-c  stable  dilTeren- 

tial  amplifier  for . 60  Jan  16 

Thermocouples,  operating  principle 

and  range  of . 55  July  10 

Thermoeleclron  engines:  future 

power  sources?  . 69  Nov  13 

Thermoelectricity 

tiraphite  fabric  doped  with  boron 
used  as  thermoelectric  elements 

CM 80  May  8 

Hot-cold  panel  for  lighting  and 

heating  . CM82  Feb  27 

Isotope  powers  thermo  converter 

rM80  Feb  18 

Prototype  thermoelectric  genera¬ 
tors  being  studied . 69  Nov  13 

Thermoelectric  converters  as  pow'er 
sources  for  future  space-age 

electronics  . 43  Mar  20 

Thermoelectric  generator  for  con¬ 
verting  heat  to  electricity ....  125  Mar  13 
Thermoelectric  generator  produces 
100  watts  of  power  from  heat  of 

gas  flame  . rM70  July  17 

Thermoelectric  Junction  on  the 

market  . CM106  May  29 

Thermoelectric  properties  of  semi¬ 
conductors  . . 70  June  19 

Thermometers,  operating  principle 

and  range  of . 55  Jutv  10 

Thin  nimn 

Kxperimental  methods  of  deposit¬ 
ing  thin  films  discussed  at  IRR 

show  . PT70  Apr  17 

Fen  omagnettc  films  are  future 
logic  elements  for  microwave 

computer  circuits  . .....77  Nov  20 

King  source  gives  even  vacuum  de- 

positic^  of  metallic  films  . PT84  June  12 
Stripline  resistors  have  thin  lilm 

,  mica  base  . CM69  Feb  6 

Superconductors  for  new  memory 
element  made  of  thin  evapora¬ 
ted  film  . 125  Mar  18 

Tabulation  of  high-vacuum  pumps 
used  for  evaporation  and  depo¬ 
sition  . 66  Oct  9 

Thln-fllm  cryotrons  for  computer 

applications  . 39  Apr  17 

Thin  film  deposition  for  microcir¬ 
cuits  . 44  8ept  4 

Thin  films  improve  resistors.  .CM1S2  Oct  23 
Thin  Aims  used  to  make  para¬ 
metric  amplifier  . RD93  Nov  13 

Thin  magnetic  Aims  for  digital 

computer  memories  . 41  June  26 

Thin  metal  parts  produced  by 

etching  . PT74  Jan  3ft 

I'se  of  thin  Aims  to  form  micro¬ 
miniaturised  circuits  . 49  Der  11 

Fsing  thin  ferromagnetic  films  In 

high-speed  memories . 55  June  5 

V'apor  phase  deposition  of  chrom¬ 
ium,  tungsten  and  molybdenum 

Improved  . CM71  Kept  4 

Thyralrons 

Hydrogen  thyratron  has  ceramic- 

metal  envelope  . CM  154  Mar  13 


Hydrogen  thyratrons  used  as  rapid 
switches  In  induction  heating 

generator  . 51  Feb  18 

Removing  the  jitter  from  thyra¬ 
tron  pulses  . 60  May  15 

Solid-state  thyratron  controlled  by 

magnetic  amplifier  . RD68  Mar  20 

.Suiid-state  thyratron  made  avail¬ 
able  . CM72  Apr  3 

Solid-atate  thyratron  uaed  in 

single-pulse  generator  . 70  Aug  14 

Tabulation  of  solid-state  thyra¬ 
trons  available  today . 50  Mar  6 

Thyratron  interval  timer  made 

more  linear  . RD66  Jan  30 

Thyratron  used  for  bistable  circuit 

RD64  Feb  6 

Thyratrons  for  fast  switching  in 

industrial  control  . 31  June  26 

Thyristor  fur  microsecond  switching 

speeds  . . . SR53  July  31 

Thyristor,  use  of  In  high-Bpee<1 
switching  circuit  for  accurate  saw¬ 
tooth  and  pulse  generators . 64  Dec  11 

Time  delay,  variable,  formed  by 

passive  elements  . RD70  Jan  16 

Timers 

Klectronic  switch  using  hlgh-galn 

d-c  operational  ampllflers.  . .  .66  Nov  6 
Electronic  timer  monitors  out¬ 
board  motor . KD75  Nov  6 

8iinple  timing  circuit,  using  cold 
cathode  gas  trigger  tube  as 

CM 72  Oct  2 

Television  sync  generator  timer 
for  Russian  tv  broadcast  trans¬ 
mitter  . 37  July  24 

Thyratron  Interval  timer  made 

mure  linear  . KD66  Jan  30 

Time  measuring  circuits  using  in¬ 
ductive  control  . 31  Kept  18 

Timer  for  holding  equipment  in¬ 
active  during  warmup  interval 

RD46  Aug  31 

Timer  for  operating  recorder  to 
check  frequency  standard  against 

WWV  . RD76  Mar  27 

Timing  panel  for  digital  tach¬ 
ometer  . 58  Apr  10 

Tire  life  increased  using  control  In¬ 
struments  to  maintain  manufac¬ 
turing  tolerances  . RD90  De<-  18 

Titanate.  barium,  stacked  for  better 
capacitance-per-unit-volume  ratios 

125  Mar  13 

Tone  sensitive  device  for  sele*  tive 

signaling  in  citizens’  radio . 55  Apr  10 

Tone  timbre  synthesizing,  portable 
transistor  monophonic  keyboard 

instrument  for  . 92  May  29 

Tracer,  current-voltage  curve,  using 

tunnel  diodes  . 60  Nov  27 

Tracer  displays  Zener  diode  curves 

RD76  May  8 

Tracking  orbits  of  man-made  moons 

33  Jan  2 

Tracking  systems,  telescope  tracking 
aided  by  joy-stick  controlled,  com¬ 
mand  servo  positioner . 87  Apr  24 

Tracking  the  earth’s  w*eather  with 

cloud-cover  satellites  . 44  May  I 

Traffic  law  enforcement  aided  by 

Doppler  radar  meter . 48  Mar  6 

Trainer  shows  digital  computer  op¬ 
eration  . RD63  July  24 

Transceiver,  transistorised.  15ft-mc. 

solar  cells  for  powering . ’125  Mar  18 

Transceiver,  typical  class-R,  for  citi¬ 
zens’  radio . 55  Apr  1ft 

Transducers 

Acoustic  tranmiucer  for  ultra8oni<- 

neurusurgerical  instrument ...  53  May  15 
Differential  transformer  transducer 
packaged  together  with  phase- 

sensitive  demodulator . CM67  Jan  9 

Electronic  measurement  of  physio¬ 
logical  factors  affecting  future 

spacemen  . 65  fk  t  16 

Environmental  limits  of  materials 

used  for  transducers . 8R81  Dec  4 

Ferroelectric  crystals  used  as 

transducers  . 58  Aug  14 

Hall-effect  is  used  In  tape  re¬ 
corder  playback  heads . RD52  Dec  25 

High-resolution  angle  transducer 
and  encoder  for  missile  tracking 

78  Ort  16 

Integral  pressure  transducer  am¬ 
plifier  for  working  with  a  strain 
gage  signal  in  millivolt  range 

125  Mar  13 

Magnetic  modulator  playback  head 

reads  tape  at  zero  speed . 58  Mar  6 

Multip«)wer  transducer  offers  im¬ 
proved  design  for  ultrasonics  ap¬ 
plications  . CM9ft  July  31 

Nuclear  environment  transducers, 
high  temperature  magnetic  ma¬ 
terial*  for  . 68  Jan  9 

Fressure  transducer  logs  explosive 

forces  . CM76  Nov  6 

Pressure-sensing  transducer  for 

radiological  vacuum  gage.... 60  June  19 
Reliable  high-output  variable-re¬ 
luctance  d-c  transducer ..  .CM68  Aug  28 
SEFAR.  directive  long-range  sonar 

transducer  . 48  Oct  80 

Sensitive  transducers  use  one-tube 

crystal  oscillator  . 48  Oct  2 

Shunt  bridge  balancing  In  strain- 

gage  Indicators . 50  July  24 

Single-transistor  oscillator  on 
phono  arm  is  frequency  modu¬ 
lated  by  stylus . 79  Nov  13 

.^ollcn  linear  detector  used  for 

pressure  or  flow  transducer. .  .58  Feb  27 
Stereo  cartridge  uses  rubber  ad¬ 
hesive  . CM83  May  8 


Stereo  pickup  uses  push-pull  colls 

CM78  Feb  20 

Three  audio  approaches  to  stereo 

pickup  design  . CM78  Feb  IS 

Three-part  mode  transducer  for 
converting  angular  Into  circular 

wave  . 125  Mar  13 

Trans<lucer  for  detecting  stress  In 
power  line  carrying  high  volt¬ 
ages  . RD120  Dec  4 

Tranwlucer  package  includes  de¬ 
modulator  . CM77  Jan  9 

Transfer  ring  for  finding  unknown 

antenna  Impedances . ER882  July  31 

Weather  trans<lucers  monitor  low- 

level  winds  . RD91  Dec  18 

Transformer  attenuator,  ferrite,  for 
reducing  intermodulation  and 
cross-modulation  receiver  Inter¬ 
ference  . 64  Nov  6 

Transformer,  special  ferrite  core, 
for  closed-clrt'uit  television  carrier 

transmission  system  . 66  June  12 

Transformerless  heater  circuit  power 

supplies  . ERS.*>6  June  26 

Transformers,  audio,  efllciency  tests 
for  when  us^d  with  transistor  re¬ 
ceivers  . ,....RD72  Jan  9 

Transformers,  tv.  magnetics  and 

meters  test  automatically . PT64  Jan  33 

Transformers,  use  In  transistor  cir- 

('Uits  . SR53  July  31 

Transformers,  using  fleld-effect  solid- 

state  tetrodes  as . 66  May  15 

Transient  suppression  of  high-volt¬ 
age.  high-current  rectifiers  UBe<l  in 
large  power  supplies . 60  Oct  2 

Transistor  Circuits 

Adjustable,  transistor  time  delay 

relay  for  industrial  control... 74  Sept  25 
Analyzer  statistically  evaluates 

noise-signal  amplitude  . 48  July  24 

Halloon-horne  circuits  sort  high- 

altitude  cosmic  rays . 52  Aug  28 

Handpass  transistor  amplifier  de¬ 
sign  method  . RD74  Feb  20 

Binary,  transistorized  counter 
functions  backwards  or  forwards 

82  Sept  25 

('arrier  transmission  system  for 

closed-circuit  television . 66  June  12 

Circuit  substitutes  as  larynx. RD60  July  3 
Constant -current-coupled  transis¬ 
tor  power  supply . 60  Oct  9 

Constant-current  technique  cuts 

servo  response  time . 62  July  10 

Control  circuits  for  target  drone 

52  May  t 

D-c  operational  amplifier  for  ana¬ 
log  computers  . 94  Apr  24 

Design  of  transistor  power  con¬ 
verters  . 56  Sept  4 

Design  techniques  for  making  ex¬ 
tremely  low-voltage  powrer  sup¬ 
plies  . 70  Sept  25 

Designing  high-quality  audio-fre- 

<iuency  transistor  amplifiers.. 60  June  12 
Differential-input  chopper-stahil- 
iaed  amplifier  for  strain  gages 

an«l  thermocouples  . 43  July  24 

Digital  data  buffer  memories  made 
compact  using  coincident-cur¬ 
rent  technique  . 60  Oct  2 

Digital  techniques  for  generating 

time  scales  on  paper  and  tape. 80  Nov  13 
Easy-to-set-up  meter  for  measur¬ 
ing  vswr  . 120  Oct  23 

Equations  for  designing  transistor 

power  supplies  . 122  Oct  23 

European  developments  in  transis¬ 
tor  circuits  . 41  May  22 

Experimental  Infrared  communi¬ 
cations  receiver  for  space  vehi¬ 
cles  . 38  Sept  18 

Feedback  design  for  transistor  am¬ 
plifier  stages  . 52  Aug  14 

FIve-transIstor  automobile  broad¬ 
cast  receiver  . 42  Sept  18 

Four-transistor  square-wave  In¬ 
verter  drives  two-phase  Induc¬ 
tion  motor  . 80  Feb  20 

Four-transistor  trf  radio  In  hear- 

ing-afd  eyeglass  frame . 88  Sept  25 

nray-to-straight  binary  code  con¬ 
verter  uses  solid -straight  de¬ 
vices  . 60  Dec  11 

Highly  sensitive  transistor  chopper 
reduces  field-switching  transient 

duration  . RD66  Oct  2 

High-speed  electrostatic  telety|>e- 

writer  for  data  processing ....  83  May  29 
Horizontal-deflection  and  high- 
voltage  circuits  using  tw’o  tran¬ 
sistors  . 6ft  Aug  14 

How  to  construct  a  miniature  f-m 

transmitter  . 8ft  July  31 

How  to  design  reflexed  transistor 

broadcast  receivers  . 70  May  8 

Inductive  control  provides  current 
storage  for  transistorized  com¬ 
puters  . 31  Sept  18 

Infrared  detector  for  proximity 

control  of  auto  brakes . 86  Oct  16 

Integrator  amplifier  for  manned 

space  flight  guidance  system.. 49  Aug  14 
.Tapanese  come  up  with  new  tran¬ 
sistor  devi(‘eB  . 109  Sept  11 

Eogarithmlc  and  period  transistor 
amplifiers  for  nuclear  reactor 

rontrol  . 52  May  22 

T^ogical  networks  test  human  abil¬ 
ity  to  carry  out  logical  analysis 

and  synthesis  . 70  Oct  16 

T<ow-distortion.  high-fidelity  tran¬ 
sistor  monitor  amplifier  for 

broadcast  duty  . 118  Sept  11 

Low-frequency  parametric  ampli¬ 
fier  uses  thin  ferromagnetic  In¬ 
ductive  film  . RD92  Nov  13 
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Magnetic  amplifiers  an<l  transistor 
circuits  regulate  frequency  of 

klystrons  . <IS  Feb  13 

MagnetIC'Coupled  multivibrator 
with  controlled  output  frequency 

54  July  24 

Multiwaveform  generator  uses 

double^bootstrap  sweep  con¬ 

trolled  by  polarity-sensitive  trig¬ 
ger  . 83  Nov  IS 

Neuron  simulated  by  transistor  cir¬ 
cuit  . RD74  Feb  IS 

Nomograph  for  determining  safety 
factor  of  a  given  thermal  design 
for  power  transistor  circuits 

ERS58  Apr  17 

One-transistor  blocking  oscillator 

drives  cold-cathode  counter  .48  Sept  18 
One-watt  trant*istorize<l  transmit¬ 
ter  for  spare  telemetry ...  RD109  Apr  24 
Portable  frequency  standard  uses 
transistors  and  new  quarts  crys¬ 
tal  unit . HI)7«  June  12 

Portable,  transistorised  artlflcial 

cardiac  pacemaker  . 38  May  1 

Portable.  transistorised  mono¬ 
phonic  keyboard  Instrument  for 
synthelssing  timbre  of  musical 

tones  . 92  May  29 

Precision  regulated  high-voltago 
power  packs  for  satellite  Instru¬ 
mentation  . CM9«  Nov  13 

Pulse  sorting  with  transistors  and 

ferrite  cores  . 84  May  15 

Saturable-core  transistor  oscilla¬ 
tor  integrates  gas-flow  data... 42  Jan  23 
Sawtooth  and  pulae  generators  use 
high-speed  switching  transls- 

^  tor  . 64  Dec  11 

Sense  amplifier  and  current  drivers 
for  high-speed  thtn-fllm  memo- 

^  Hes  . 55  June  S 

Servo  preamplifiers  using  direct- 

coupled  transistors  , . 74  May  IS 

Silicon  diodes  eliminate  electro¬ 
mechanical  switching  In  auto¬ 
matic  telephone  switchboard  .  1 01  Dec  4 
Single-ended  translstt>r  amplifiers 
for  class-R.  high-fidelity  opera- 

^  tion  . 88  May  29 

Single-translator  magnetic  core- 

circuit  operatea  counter ...  RDl  30  tVt  23 
Single-transistor  oscillator  on 
phono  arm  is  frequency  modu¬ 
lated  by  stylus . 79  Nov  13 

Single-transistor  output  circuit  ap¬ 
proximates  push-pull  class-H 

audio  output  . 74  June  12 

Solid  circuits  formed  from  single¬ 
crystal  semi-conductor  urafers 
„  no  Aug  7 

Stable.  low-cost.  transistorised, 
one-mc  oscillator  for  communi¬ 
cations  and  radar  systems. ..  .50  Feb  6 
Stable  transistorised  f-m  oscilla¬ 
tor  and  modulator . 84  Jan  30 

Starved  transistors  raise  d-c  input 

resistance  of  buffer  stages . 54  Jan  80 

Television  sound  detecl«»r  uses 

drift  transistor  . 82  Feb  20 

Ten-channel  multiplexer  for  satel¬ 
lite  applications  . 58  Oct  30 

Three-stage  transistor  proximity 

■Hitch  . 125  Mar  13 

Tracer  displays  Zener  diode  curves 

RD78  May  8 

Transistor  adder  attenuator  am¬ 
plifier  takes  bumps  out  of  auto¬ 
matic  flight  control  . 1«8  Aug  7 

Transistor  amplifier  using  silicon 
transistor  has  input  impedance 

of  8  megohTi;s . RDl.iO  Mar  13 

Transistor  amplitude-stable,  low- 
distortion  oacillator  wMtb  d-c 
coupled  multiple  feedback  ....  82  Mar  8 
Transistor  and  magnetic  circuits 

for  radar  pulse  generator . 42  July  3 

Transistor  audio  amplifier  for 
hearing  aid  uses  vibrating  arma¬ 
ture  speakers  . 4RD72  .Tan  9 

Transistor  circuits  for  communi¬ 
cating  with  power-line  carriers 

70  May  15 

Transistor  circuits  improve  tele¬ 
meter  transmitter  and  modu¬ 
lator  . 138  Mar  13 


Tranaiator  clrcuita  used  in  instru¬ 
menting  the  Explorer  I  satellite 

20  Feb  8 

Translator  differential  amplifier 

with  adequate  d-c  atabllity .  .  .  80  Jan  18 
Transistor  direct-coupled  ampli¬ 
fiers.  techniques  for  limiting 
load  and  power  dissipation  of 

88  Jan  9 

Transistor  encoder  measures  ran¬ 
dom  event  time  intervals  ..  .48  .Mar  2o 
Transistor  generator  proilucea 

microwave  power . 42  Sept  4 

Tranaiator  indicator  Judges  fast- 

moving  sports  conteata . 114  Aug  7 

Transistor  multlfrequency  oscilla¬ 
tor  for  transmitting  data  over 

phone  lines  . RD78  Feb  27 

Transistor  plethyamograph  for  im¬ 
pedance  measurement  of  living 

tissue  . 82  Apr  10 

Translator  radlo-contndled  garage- 
door  opener  operates  between  R 

and  10  kc . Rr>82  Apr  17 

Transistor  receivers,  special  cir¬ 
cuits  for  . 58  Jan  9 

Transistor  rectifier  gives  d-c  of 

either  polarity  . 76  June  19 

Transistor  sound  amplifier  for  re¬ 
mote  tv  film  camera . 58  Jan  18 

Transistor  test  tone  oscillator  for 

tape-flaw  detector  . 60  Jan  9 


Tranaiator  voltage  comparator 
usoa  high-speed  power  awilch 

58  Jan  30 

Translator  voltmeter  is  accurate, 

linear  . RD58  Jan  23 

Tranaiatorisatioii  of  instruments 

for  design  and  production. HH89  Sept  11 
Translalorised  alarm  circuit  warns 

of  faults  in  digital  systems...  48  July  3 
Transistorised  clock  track  recorder 
for  writing  timing  aignals  on 

magnetic  drum  . 74  Oct  9 

Transistorised  computer  system 
uses  photo-electric  light-pen  as 

communication  link  . 85  Nov  20 

Transistorised  dual-conversion  su¬ 
perheterodyne  marker  beacon 

receiver  . 59  May  8 

Tranaiatorised  function  generator 

for  lines  or  cosines.... . 48  Jan  23 

Transistorised  Oeiger  counter  fits 

in  probe  . 64  Jan  18 

Tranaiatorised  inverse  feedback 
circuit  atabilisea  Instrument  dry 

cell  current  sources . 78  Oct  9 

Transistorised.  level  sensitive 
switch  for  missile  count-downs, 
production  lines  and  industrial 

processes  . 78  July  31 

Transistorised  marker  beacon  re¬ 
ceiver  for  light  planes . ...76  Nov  13 

Transistorised  portable  multiplexer 
for  telephone  communications 

80  Jan  9 

Transistorised  radar  and  television 
ppi  sweep  ctrcults  using  low 

power  . 48  June  28 

Transistorised  radio  carrie«l  on 

mouse  transmits  biological  data 

RI)128  Oct  23 

Transistorised  system  for  sending 
digital  data  over  narrow'-band 

communicatbm  lines  . 72  June  5 

Transistorised  variable-frequency 
generator  for  pulse  circuit  de¬ 
sign  . 47  Apr  3 

Transiatorlslng  18-mm  iv  remote 

film  camera  . 58  Jan  18 

Transistorising  electronic  equip¬ 
ment  . 8R53  July  31 

Transistors,  hf.  measuring  furu 

of  . KRS54  Jan  2 

Transiaiors  lower  coat  by  one-half 
and  increase  reliability  of  glow- 

tube  counters  . 112  Sept  11 

Transistors  provide  computer  cb»ck 

signals  . 70  Feb  27 

Transistors  useil  to  control  tuning 
of  voltage-variable  silicon  ca¬ 
pacitors  . 48  Sept  18 

Triggered  bistalde  semiconductor 

circuits  . BRS3H  Aug  28 

Two-transist«»r  circuits  provides 

dual  relay  . Rl>82  May  1 

Zero-crossing  synchronised  wave- 
train  generator  for  testing  ultra¬ 
sonic  equipment  . 84  May  8 

TmnMlstors 

Air  pulses  measure  abrasive  tran¬ 
sistor  case  filler . I*T84  Feb  13 

Automatic  transistor  manufacture 

CM70  Jan  30 

Automatic  transistor  prmiuctfon 
using  flat  ribbons  of  semicon¬ 
ductor  material  . CM128  Sept  11 

Automatic  transistor  tester  prints 

results  . I*T74  .luly  17 

.Automatic  transistorised  checker 
measures  transistor  base  cur¬ 
rent  and  beta . 114  Dei  4 

('baracteristU'S  of  European-made 

vhf  transistors  . 41  .May  22 

rbaracteristtes  of  micromodule 

transistors  and  diodes . 51  May  22 

Characteristics  of  uhf  transistors 

57  Mar  8 

Choosing  and  using  transistors  to 

obtain  reliability  . MR85  May  29 

Cold  soldering  hermeticalW  aeala 

translator  assembilea  . PT158  Mar  13 

Current  developments  in  high- 
frequency  power  and  switching 

transistors  . HR53  July  31 

DepletUin-region  transistor  Is 

made  . CM84  June  19 

1>etei  mining  transistor  high-fre¬ 
quency  limits  . 31  Aug  21 

Easing  transistor  loads . 8n  Jan  9 

Dual-hook  collector  transistor 
performs  comniex  logical  opera¬ 
tions  for  full  binary  addition  ,  lui  Dec  4 
Cermanium  mesa  transistors  and 
microalloy  difrusion  transistor 
for  bigb-fre<iuency  operation 

125  Mar  13 

Orain-boundary  tranaist<ir  works 

at  cryogenic  tem|>eratures.  .  .  .  34  Jsn  23 
Heated  hydrogen  bonds  leads  to 

transistors . . f*T74  Mar  8 

Injection-molded  plastic  transistor 

mounting  pads  . CM83  Nov  27 

Measuring  t*:ins*st'>r  fim  .  KR^•^4  Jan  2 
Mechanised  transistor  assembly 

m32  «ept  11 

Mesi«  transistor,  new  fast-swllch- 

ing  type  . CM80  Jan  2 

New  geometry  Improves  pertorm- 
ance  of  silicon  power  transistors 

CM130  Aug  7 

Nomograph  for  computing  tran¬ 
sistor  switching  dissipation.  .  .  . 

ERS74  Nov  27 

Nomographs  for  finding  lifetime 
and  tolerable  neutron  dosage 
for  different  transistor  types.  38  Dec  25 
Pegboard  makes  prototype  tran¬ 
sistor  printed  circuit  card..PT74  Mar  20 


Properties  of  typical  high-power 

silicon  transistors  . .....76  Dec  18 

Punched-card  automatic  produc¬ 
tion  tester  sorts  transistors.  .  .  . 

PT134  Aug  T 

Russian  developments  in  tran¬ 
sistors  . 17  July  24 

Sampling  oscilioac«>pe  displays 
transistor  rise  times  down  to 

0.4  millimicrosecond  . 89  July  31 

Solid-circuit  transistors  . rM82  Apr  10 

Stepping  transistors  for  computer 

applications  . 39  Apr  17 

Transistor  damage  caused  by  neu¬ 
tron  and  ele«qron  radiation ...  66  Nov  27 
Transistor  dice  measuring  .nachine 

PT7S  Jan  18 

Tranaiator  selection  In  designing 

clrcuita  . HR53  July  31 

Transistor  that  acts  like  gas  step¬ 
ping  tube  is  developed ....  CM58  Sept  18 
Tube-transistor  hybrids  provide 

design  economy  . 68  June  6 

Unipolar  transistor  for  solid-state 

integrated  circuits  . 35  June  28 

Translating  information  into  ma¬ 
chine  language  using  10-word 

handwriting  reader  . RDIOO  Nov  21 

Translator,  digital-to-display.  us(*s 
photoconductive  •  ele<‘trolumlnes- 

cent  elements  . 31  Dec  26 

Translator,  English  to  Japanese 

RD78  Mar  27 

Translator  used  In  testing  high-speed 

digital  computer  circuits . 50  July  17 


Tmnsmltters 

Amplitude  modulation  sidebands 

transmit  stereo  . . Rn78  Apr  10 

Freiiuency  modulation/continuous 
wave  radar  transmitter  for  t.ar- 
get  drone  used  with  miss- 

distance  indicator  . 91  Nov  20 

Frequency  miMlulation  multiplex¬ 
ing  for  studio-transmitter  links 

44  May  23 

Ganging  four  r-f  transmitters  on 
common  antenna  to  overcome 

Jamming  . 88  Nov  27 

How  to  construct  a  miniature  f-m 

transmitter  . 80  July  31 

Linear  clHsa-li  audio  amplifier  for 
high  efficiency  and  fidelity  In 

broadcast  transmitter  . 64  May  22 

One-watt  transistorised  transmit¬ 
ter  for  space  telemetry ...  RD109  Apr  24 
Rugged.  efiU'ient  transmitter  for 
miniature  X-band  radar  with 

high  resolution  . 48  Jan  90 

Russian  tv  transmitting  equipment 

37  July  24 

8sb  transmitters  ft>r  FKKNA  and 

FRENAC  voice  ratllo  systems  .  63  Dec  11 
Techniquea  for  reducing  mutual 

radar  interference  . 39  July  10 

Television  transmitter  for  missiles 

uses  battery  power . RD163  Mar  13 

Thyratmn  switch  transmitter  for 

measuring  ultruMinlt'  vel<»clty.80  May  16 
Tone- modulated  control  trans¬ 
mitter  for  cltlsen’s  radio . 65  Apr  10 

Transistor  clrcuita  Improve  tele¬ 
meter  transmitter  and  moilulator 

138  Mar  13 

Transistor  transmitter  for  radlo- 
controlle<l  gsrage-dm>r  opener 

RD83  Apr  17 

Transistorixed  telemeter  tianamtt- 

ter  for  Pioneer  satellite . 55  June  19 

Transmitter  for  digitally  |M)slllon- 

Ing  shafts  over  phone  line.... 82  Feb  13 
Transmitter  f<ir  pulse-position  te¬ 
lemetry  system  . . 64  Feb  20 

Transmitter  for  radio  propagation 

testing  system  . 44  Jan  23 

Transmitter  for  underwater  s»»nlc 
telemeter  for  trawl  fishing  de¬ 
termines  detdh  of  net . 88  Mar  27 

Transmitter  frequency  translator 
improves  multipath  pulse  com- 

munl<’atlona  . 68  .Tune  19 

Transmitter  power  reduced  with 
controlled -carrier  communica¬ 
tions  system  . *0  Jan  10 

Transmitters  for  target  and  mls- 
sli**  iranspon<lers  used  in  non¬ 
radar  miss  distance  Indicator .. 42  Apr  IT 
Two  Independent  radio  transmit¬ 
ters  used  in  Explorer  I  satellite 

89  Feb  8 

Transponder,  target  and  missile,  for 
nonradar  miss  distance  Indicator 

42  Apr  17 

Trap,  dynamic  hIgh-Q,  permits  pick 
up  of  weak  f-m  signals  by  track¬ 
ing  and  attenuating  strong  sig¬ 
nals  . 84  Jan  9 

Trinlstor  for  microsecond  switching 

speeds  . HR53  July  31 

Trlode,  solid-state  switching,  for 

computer  applications  . 39  Apr  17 

Trlode  magnetic  for  thermoelectron 

engines  . 89  Nov  13 

Trlslsti'r.  an  alloyed-Junctlon  pnp 
device,  for  millimicrosecond 

switching  . 126  Mar  13 

Tropospheric  scatter  system,  typical 

geometry  of  . ...,.8R98  Oct  23 

Tube  testing  In  design  and  produc¬ 
tion  . 8R89  Sept  11 

Tiihe« 

Absorption  principle  of  exhausting 

vacuum  tubes . RD78  June  19 

Alloy  gives  continuous  getter  for 

electron  tubes  . - . CM81  Feb  IS 

Backward  wave  oscillator  uses 

rldgs-loaded  ladder  circuit. CM88  May  1 
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Barrel  flnlehins  delicate  parte  for 

electron  tube  . .PTH4  Keb  27 

Hifllar  hellcea  used  to  electro* 

Htatically  focus  a  travellna*wave 

tube  . 4(  Jan  2 

lionde<) -shield  tv  picture  tube 

CMUS  Feb  27 

Mreaih  presaure  helps  tube  pro¬ 
duction  . . f’T74  Oct  20 

<*an  lube  teMtlng  spot  early  fail¬ 
ures?  . CM64  July  24 

t'Mth(Mle-ray  storiuse  tubes  for  di¬ 
rect  vtewina  . 40  Jan  22 

I'Mihode-ray  storsfe  tubes  for  spe¬ 
cial  purposes  . 62  Jan  20 

Calhixle  ray  cubes  with  elaht  com¬ 
pletely  Independent  funs  In  one 

envelope  . CMIH  Apr  24 

t'haracterisllos  of  commercially 
available  vidicon-type  television 

camera  tubes  . 4€  Apr  17 

t'hoosina  and  usina  electron  tubes 

to  obtHlii  reliability . 8KC&  May  22 

C'old  cat hode  decade  counter  tube 
driven  by  one-transistor  block- 

iiiC  oscillator  . 40  8ept  12 

Cold  cathode  gas  triffaer  diode 

CM72  Oct  2 

Desian.  fabrication  and  processing 
of  Cvtamic  wafer  tubes  for  nuxl- 

utar  units  ..  CM94  Aept  25 

v-.ew,  f  .tftone  storage  tube 
i'HtrbU  of  selective  erasure  and 

nunsiorage  writing  . 11  l>ec  26 

l^i.tibl*>  nte^istor  using  subminia* 
t*j>':‘  '>ent'»des  measures  distance 

RD24  May  22 

Kleciron  tlight  velocity  obtained 

directly  from  graphs.  ...ERS52  July  24 
Klectron  tube  stem-mskinK  ma¬ 
chinery  discussed  St  IRE  show 

PTTO  Apr  17 

Electrostatics,  used  to  focus  trav¬ 
eling-wave  tube  . 42  Jan  2 

Knvlr4mmental  limits  of  materials 

used  in  electron  tubes . HRxi  Dec  4 

Era  of  storage  tube  Just  begin¬ 
ning?  . rM22  July  10 

Extendeil  range  gaa-fllle<l  trtode 
thyratron  with  hot  cathode 

CM102  Nov  20 

Field-effect  tetrodes,  theory  and 

use  of  . 22  May  16 

Oaa  atepping  tube  functions  can 
be  taken  over  by  transistor 

rM58  Sept  12 

tllass  envelopes  for  tube  forme<l 

precisely  by  shrinking . PT72  8ept  4 

Orid -control  led.  sectmdsry -emis¬ 
sion  electron  multiplier  tube  <le- 
Mvera  5-smp  output  for  20-30 

ma  input  . 31  Dec  25 

Cluna.  writing  and  flooding,  for 
storage  ert  are  symmetrical 

rM20  Jan  2 

Hard  vacuum  diodes  for  micro- 

wave  detection  . PMIIO  Apr  24 

Heaterlesa  fleld-emiaslon  cathode 
developed  at  Portland  Unlveralty 

103  Aug  7 

Heaterless  lubes  for  thermionic  in¬ 
tegrated  micromodules  ...PMXO  May  IS 
High -definition  photomultiplier 

CM22  July  3 

High-speed  switching  of  low-level 
signals  using  beam-switching 

tube  . 54  Mar  20 

How  constant-power  tubes  per¬ 
form  . CM 82  June  5 

Hydrogen  thyratron  has  ceramic- 

metal  envelope  . CM154  Mar  IS 

Image  Intenslfler  for  photographi¬ 
cally  recording  atomic  particle 

reaettona  . CM 22  June  26 

Image  tube  opa  ohaervlng  power 
of  present  optical  telescopes 

rM97  8ept  25 

Improving  microwave  tube  effl- 

clency  . rM70  July  17 

Idne  scan  ort  uses  rotating  anode 

CM72  Nov  6 

Magnesium  oxide  cold  cathodes  fttr 
self-sustained  emission  tube 

rM22  Feb  6 

Magnetic  triodes  and  vacuum  and 
gas  diodes  for  thermoelertron 


engines  . 22  .Nov  12 

Multiple-cell  infrared  detectors  f<»r 

sensing  low’-level  energy . 32  June  22 

Nuviator.  a  miniature  tube.  aih»pts 

cantilever  design . f'MTO  Apr  3 

Power  tubes  log  long  life . t'M70  Aug  22 


Progressive  die  forma  flag-mounted 

getters  for  electron  tubes.. PTK2  Feb  13 
Hcan-conversion  storage  tube  for 
remoting  radar  Information  (»ver 
narrow-bandwidth  circuits  ...4H  Apr  17 
8liork  tube  developed  to  study  mis¬ 
sile  entry  In  atmosphere  of 

nelghlmrlng  planets  . . rM20  8ept  18 

Special  purpose  tubes  receive  at¬ 
tention  in  Japan . 102  Sept  11 

Standardised  measurement  of  can 
surface  to  ceramic  on  ert  disk 

cathode  . PT22  Apr  10 

Studs  In  electron  gun  atructurea 
are  welded  semlautomatlcally 

PT28  Oct  9 

Tabulation  of  commercially  avail¬ 
able  photoemlaslvs  televlaion 

camera  tubes  . 92  Apr  24 

Television  scanning  tube  developed 
for  detecting  ultrasonic  Images 

RD124  Sept  11 


Thyratron  used  for  bistable  circuit 

Rl)24  Feb  6 

Traveling-wave  tube  fur  55-kmc 
Ulceration  with  bandwidth  of  10 

kmc  . 125  Mar  13 

Traveling-wave  tube  for  C-band 
gives  20-dh  gain  with  noise  fig¬ 
ure  in  4.5-db  range . 31  Dec  25 

Traveling-a  ave  tubes  and  paramps 
for  low-noise  reception  of  ex¬ 
tremely  weak  signals . 102  Dec  4 

Traveling  wsvO  tubes  for  millimi¬ 
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ratlroada  . 67  Apr  24 

Tropoapheric  acatter  antenna  form 
link  In  teat  range  communicatlona 

network  . 38  Nov  27 

Two  pllotleaa  alx-Jet  dronea  with 
radio  command  guidance  are  be¬ 
ing  completed  . 32  Mar  6 

rH8H  exhibit  ahowa  gaina  In  com- 

municationa  gear  . 30  July  10 

World-Wide  communicatlona  plan¬ 
ning  calla  for  uiKlating  of  U8AF 

network  . 36  May  3 

X-15  manned  rocket  ship  to  teat 
effecta  of  Mach  6  apeeda  on  radio 
c*ommunlcatlona  . 38  Feb  27 


4'4»MFONK>*TH 

Atomic  generator,  a  radlolaotope 

battery,  undergoea  teat  . 32  Apr  17 

Commercial  electronic  parta  dla- 
tributlon  marketing  revolution 

apreada  . 38  Apr  10 

t'omponenta  for  apace  equipment 
highlight  of  Southweater  7RR  ahow' 

38  May  8 

('omponenta  to  command  attention 

at  IRK  ahow' . 44  Mar  13 

Cryoaar  for  lO-mllllmlcroaecond 

awltching  revealed  . 46  Nov  IS 

Developmenta  In  tubea  and  tranala- 
tora  effect  future  equipment  appli- 

cationa  . 45  Apr  24 

Klectric  cara:  parta  market? . 24  May  22 

Electronic  componenta  are  available 

for  600  F  operation . 39  July  17 

Evolution  in  computer  componenta 


36  Nov  20 

Exploding  wirea  almulate  reentry 

38  Apr  24 

Induction  colla  for  Mach  20  wind 

tunnel  being  wound  . 39  June  19 

Infrared  quantum  countera  and  ayn- 
thealxed  magneta  evolving  from 

aoltd-atate  reaearch  . 57  Apr  24 

Magnetic  devicea  dlacuaaed  at  tech¬ 
nical  conference  on  nonlinear  mag¬ 
netic  and  magnetic  ampllflera .  .  42  Oct  9 
MIcromodulea  ahrink  equipment  by 
building  com|>onenta  on  ceramic 

wafera . 38  Apr  24 

Multlmillion-watt  klyatron  for  Sage 

radar  ayatem . 43  kept  25 

Net  aalea  of  cut-rate  tubea  In  *59 

may  hit  |20  million . 31  Oct  2 

New  advancea  In  microwave  tube 
technology  announced  at  NERRM 

45  Nov  20 

New  ferrite  element  Blax  promlaea 

apeed,  economy  for  computera. . 31  Aug  28 
Prime  Ignition  batterlea  for  Jet  air- 

Hnera  .  35  May  8 

Rain  and  aunahlnt  teat  chamber  for 

electronic  componenta  . 38  Feb  13 

Recelver-ty|>e  componenta  backbone 

of  Britlah  ahow . 31  May  15 

Reaearch  on  58,000-mc  reflex  klya¬ 
tron  In  progreaa  . 57  Nov  20 

Rialng  aalea  In  battery-operated  re- 
cordera  hold  promiae  of  briak  com¬ 
ponent  aalea  . 27  Feb  6 

Tunnel  diode:  Predictlona  Indicate 
influence  will  compare  to  that  of 
tranalator  . 61  Aug  7 


(  tlMPI  TKRH  AND  DATA  PRIH'KHHORM 
Airborne  computera  for  integrated 
inatrumentation  ayatem  uaed  for 

picture  flying  . 38  Sept  26 

Army  fleld  computer  MOBIDIC  ex¬ 
plained  . 47  May  15 

Army  opena  big  market  In  data 
pro(‘eaalng  equipment  uaed  with 

aurvelllance  dronea  . 35  Sept  4 

Army  plana  to  purchaae  mobile  field 
data-proceaaing  equipment  through 

1370  . 37  Apr  3 

Automatic  mall  aorier  aorta  43.000 

lettcra  an  hour . 28  Ort  30 

Automatic  programming  ayatem  for 
numerical  control  of  machine  toola 

ia  nearer  . 43  Feb  27 

Bank  check  proceaaing  with  solid 
state  automatic  data  processor  is 

offered  . ENll  Sept  18 

Braille  printing  plate  made  by  com¬ 
puter  . ENll  May  8 

r*ombat  data  proceaaing  enters  new 
era  with  delivery  of  first  Mo- 

bidlc  computer . 30  Dec  11 

Computer  alda  air  traffic  control.. 36  Dec  18 
Computer  control*  production  of 

electricity  In  ten  generating  sta¬ 
tions  . 39  July  17 

Computer  service  groups  expamMng 

39  May  15 

Computer  aimulatfon  to  command 

attention  at  IRE  show . 44  Mar  13 

Computermen  are  learning  how  com¬ 
puters  can  be  used  to  do  engineer¬ 
ing  design  . . 20  Jan  2 

Computers  with  new  abilities  take 

on  new  jobs . 62  Oct  16 

Cryoaar  for  lO-mllllmlcrosecond 

switching  revealed  . 46  Nov  13 

Data  processing  equipment  shown  at 

ISA  conference  . 37  Oct  2 

Department  stores:  A  ripe  market 
for  automatic  data  proceaaing  ays- 

tems?  . 29  Jan  2 

Digital  computera  collect  and  proc¬ 
ess  data  in  oil  refineries . 20  Jan  23 


Digital  computers  may  soon  control 

production  lines . 27  Oct  30 

Doctors  seek  optical-electronic 
(acanner-computer)  for  automatic 
analysis  of  human  amear  speci¬ 
mens  . 49  Dec  18 

Efforta  to  find  a  common  computer 

language  are  growing . 38  Nov  27 

Electronic  computers  lighten  flight- 
plan  Information  load  at  airports 

47  July  31 

Federal  spending  for  electronic  data 

proceaaing  gear  Increases . 39  Oct  9 

Olobal  weather  central  processes 
data  to  make  2.400  reports  an  hour 

36  Jan  16 

Heartbeat  pulsations  recorded  by 

vaaocomputer  . 39  Apr  24 

Japanese  digital  computer  develop¬ 
ment  la  climbing  sharply . 26  Sept  18 

>lagnetic  ink  character  recognition 

ayatem  aorta  checks . 46  Sept  25 

Magnetic-ink  character  recognition 
ayatema  signal  major  advance  In 

automatic  banking  . 40  May  29 

Nationwide  reservation  ayatem  uses 
general-purpoae  digital  computer 

46  Nov  27 

New  ferrite  element  Blax  promises 
apeed.  economy  for  computera 

31  Aug  28 

New  markets  In  basic  metals.... 50  Apr  24 
New  transistorixed  numerical  con¬ 
trol  positioning  system  an¬ 
nounced  . 51  Dec  4 

<  iptiral  techniques  for  data  process¬ 
ing  discussed  at  National  Con¬ 
vention  on  5Illitary  Electronics 

28  July  24 

Remote  computers  guide  Nike  and 

Bomarc  mlsallea  . 36  Jan  9 

Retailers  seek  Input  devices  to  speed 

UP  computer  processing . 30  Feb  20 

SAC  buys  automated  data  arquiai- 
tiun.  proceasing  and  dlslpay  sys¬ 
tem  . ..........35  Feb  27 

Solid-state  computers  for  Sage  going 

underground  . 45  May  8 

Solid-state  data-processing  system 
may  account  for  10  percent  of 
year’s  transistor  production ....  29  Mar  6 
Solid-state  digital  computer  Is  In 

operation  . 41  June  5 

Soviet  computer  technology  Is  ad¬ 
vancing  rapidly  . 43  Dec  4 

Soviet  seven-year  plan  rushes  com¬ 
puter  development  . . . 39  Jan  30 

TAC’s  overseas  Sage  will  cost  close 

to  175  million  . 29  Apr  17 

Tubeless  memory  machine  for 

searching  data  . 43  Apr  10 

rSSR  exhibit  shows  ga'ns  In  analog 

computers  . 30  July  10 

What’s  different  about  new  com¬ 
putera  . 36Nov  20 


rONSVMER  PROnrCTS 

Bigger  acreena  In  offing  for  portable 

tv  sets  . 34  Jan  16 

Electronic  oven  on  market  In  France 

26  June  26 

Electronic  toy  sales  rise . 20  Dec  25 

Enlarger  for  color  photos  which  Is 
electronically  controlled  Is  an¬ 
nounced  . ENll  No\'  6 

Japan  announces  multifunction  port¬ 
able  tape  recorder . . ENll  Oct  30 

Japanese  transistor  radios  to  be 
marketed  in  USA  by  Bulova  Watch 

Co . ENll  Sept  4 

Magnetic  re<*order  makers  say  busi¬ 
ness  Is  good,  but  will  get  better 

23  June  26 

Midget  tat»e  recorder  to  be  put  on 

market  ly  Japan . ENll  Mar  6 

Midwest  executives  expect  higher 

1959  con«umer  sales  . 24  Jan  23 

More  transistors  and  printed  cir¬ 
cuits  In  new  electronic  devices  for 

boats  . 45  Feb  13 

Net  sales  of  cut-rate  tubes  In  ’59 

may  hit  $20  million  . 31  Oct  2 

Radio-controlled  lawn  mower  will  be 
marketed  In  1960  by  British  Arm 

ENll  July  17 

Selective  calling  systems  for  micro¬ 
wave  and  mobile  radio  usera.  .  .  .52  May  29 
Small  battery-operated  recorder  sales 

climb  . 27  Feb  6 

Standards  for  stereo  records  ap¬ 
proved  by  Record  Industry  Asso¬ 
ciation  of  America . 39  Jan  30 

Stereo  sound  system  may  be  avail¬ 
able  In  cars  In  a  few  years.  .ENll  Apr  3 

Thermo  generators  for  appliances 

ENll  Feb  6 

ITSSR  exhibit  shows  gains  In  enter¬ 
tainment  products  . 30  July  10 


FOREIGN  ELECTRONICS 
British  denounce  International  tech¬ 
nical  meeting  which  approved 

U.S.’s  Vortac  system  . 29  May  22 

British  ship  radar  gives  not  only 
range  and  hearing  to  target,  but 

also  altitude  . 19  Aug  21 

British  show  advanced  h-f  and  faat- 

switching  transistors  . 47  June  19 

Canada  buying  84-foot  radio  tele¬ 
scope  . 43  May  15 

Closed-circuit  tv  monitors  help  speed 
output  at  steel  company  In  Wales 

37  May  22 

Did  Lunik  drop  moon  package ?...  42  Oct  33 
Electronic  oven  on  market  In  France 

26  June  26 

European  developments  In  new  com¬ 
putera  . 36  Nov  20 


European  projection  color  tv  systems 
getting  Increasing  attention  from 

medical  groups  . 25  Jan  2 

Evolution  ia  key  to  Britlah  show.. 31  May  15 
Geneva  International  Telecommuni¬ 
cations  Conference  picks  up  speed 

43  Nov  13 

How  good  is  UBRR  test  gear?.... 27  Aug  28 

How  U88R  guided  lunik . 22  Feb  6 

International  cooperation  atreaaed 

in  ISA  conference . 37  Oct  3 

Japan  acts  to  slow  licensing  to  U.S. 

firms  . 38  Feb  13 

Japanese  digital  computer  develop¬ 
ment  is  climbing  sharply . 26  Sept  18 

Japanesi'  portable  tv  set  using  32 
transistors  going  Into  trial  manu¬ 
facture  . 47  Apr  10 

Japanese  transistor  Import  situation 

heads  for  showdown . 32  Nov  6 

Mexican  companies  enter  U.S.  mar¬ 
ket  . 29  July  3 

New*  tv  uses  probed  at  British  Insti¬ 
tution  of  Radio  Engineers’  con¬ 
vention  . 39  July  31 

Russian  operational  reconnaissance 

satellite  In  orbit? . 39  Mar  20 

Russian  tape  recorder . 67  Oct  23 

Soviet  exposition  in  New  York  to 
cover  broader  range  than  U.S. 

show  in  Moscow* . 47  May  39 

Soviet  gap  between  equipment  de¬ 
sign  and  plant  production  reported 

32  May  1 

Soviet  seven-year  plan  rushes  com¬ 
puter  development  . 39  Jan  30 

Soviet's  claim  oceanographic  re¬ 
search  ship  has  no  equal . 40  Nov  20 

Soviets  pin  hopes  of  success  for 
new  seven-year  plan  on  electronic 

developments  . 31  Jan  9 

Soviets  reveal  trade  aims  to  Elec¬ 
tronics  editor  . 30  Feb  6 

Training  men  for  overseas  Jobs.  .  47  Sept  11 
I’.S.  firms  turn  to  licensing  to  offset 
competition  of  European  Common 

Market  . 30  May  8 

1'SSR  exhibit  show's  gains  In  com¬ 
munications  gear,  analog  com¬ 
puters  and  entertainment  products 

30  July  10 

Was  Moonshot  4th  USSR  Try? - 26  Oct  2 

West  Germany  plans  to  buy  U.S. 

electronics  products  . 59  May  29 

What  are  converted  Russian  Ashing 
trawlers  and  oceanographic  ships 
looking  for  . 81  Mar  20 


GOVERNMENT 

Air  Materiel  Command  survey  shows 
up  industry  measurement  problems 

16  Aug  21 

Agencies  study  noises  appearing  on 

earth  from  outer  space . 46  Oct  23 

Automatic  mall  sorter  sorts  43,000 

letters  and  hour . 28  Oct  30 

Beacon  extends  radar  range  of 
FAA's  alr-trafflc  control  system 

43  Sept  35 

Cabinet-level  Department  of  Science 
and  Engineering  backed  by  Engi¬ 
neers  Joint  Council . ENll  May  15 

Capital  observers  predict  more  mili¬ 
tary  and  government  spending  for 

electronics  . 34  Jan  9 

Chicago  tests  bus  identification  In¬ 
terrogator  system  . 43  Nov  13 

City  tests  infrared  system  to  detect 
carbon  monoxide  and  other  air 

pollutants  . 38  May  8 

Commerce  Department  sees  16  per¬ 
cent  climb  in  military  buying... 41  Jan  16 

Defense:  What  I^les  Ahead? . 46  Oct  16 

Electronic  Industry  executive  urges 

revamping  of  renegotiation . 37  June  5 

FAA  plans  D<jppler-type  vhf  omni¬ 
range  installations  compatible  with 

present  airborne  receivers . 29  May  1 

FAA  takes  charge  of  CAA  including 

its  air  traffic  control  system.... 25  Jan  23 
FAA  takes  over  CAA  and  AMB  func¬ 
tions  . EN9  Jan  2 

FAA  to  test  blind  landing  gear....  36  Dec  18 
FCC  considers  amendments  to  space 
communications  frequency  alloca¬ 
tion  . ENll  Jan  30 

FCC’s  proposal  cuts  down  distances 

between  tv  stations . 80  May  15 

Industry  and  scientific  leaders  call 

for  more  research  dollars . 67  Oct  23 

Invention  and  contributions  board  ■ 

set  up  . ENll  Jan  JO 

Municipalities  become  customers  for 

noise  meters  . 84  Oct  -2 

NASA  and  ARPA  agencies  get  $790 
now*,  will  get  $2  billion  for  space  In 

1970  . 35  July  10 

NASA  contracts  for  satellite  develop¬ 
ments  awarded  In  May . ENll  July  17 

NASA  expansion  reflects  top  govern¬ 
ment  support  of  civilian  agency.  .28  Nov  16 
NASA  to  alter  patent  regulations.  29  De<‘  il 
New*  look  for  federal  research  and 

development?  . 24  July  24 

New  security  clearance  policy  com¬ 
ing  . 34  July  31 

New  spectrum  reallocation  studv 

urged  . 47  Apr  10 

Police  using  more  electronics  for  de¬ 
tecting  and  preventing  crimes.. 62  Oct  33 
Politics  clouds  vhf-uhf  spectrum  re¬ 
allocation  . 34  Mar  27 

State  and  local  governments  regulate 

lonixing  radiation  . 22  Oct  30 

Study  of  Government  Scientific  Pro¬ 
grams  Underway . EN9  Jan  9 

Translators,  boosters  and  community 
antennas  pose  question  of  who 
owns  a  tv  signal . 85  June  13 
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Vote-recording  syatem  using  tele¬ 
phone  proposed  . UN  11  Nov  6 

What  if  peace  breaks  out? . 32  June  5 

What's  ahead  in  pay  television  trials 

by  PCC . 32  Apr  17 

INDISTKIAI.  ELKCTKOMCM 
Automatic  programming  system  for 
numerical  control  of  machine 

tools  is  nearer  . 43  Feb  27 

Closed-circuit  tv  monitors  help  speed 

output  at  steel  company . 37  May  22 

Closed-circuit  tv  monitors  rolling  of 

ingot”:  . 41  Jan  16 

Computer  controls  production  of  elec¬ 
tricity  in  ten  generating  stations 

39  July  17 

Deep-sea  pipelines  checked  with 

closed-circuit  tv  . 35  May  1 

Digital  computers  collect  and  process 

data  in  oil  refineries . 20  Jan  23 

Digital  computers  may  soon  control 

production  lines . 27  Oct  30 

(lap  between  equl]>ment  design  and 
plant  production  in  Soviet  reported 

32  May  1 

Industrial  electronics  to  command 

attention  at  IRE  show . 44  Mar  13 

Industries  become  customers  fur 

noise  measuring  meters . 34  Ck't  2 

Irradiation  preserves  food . 47  Oct  9 

Man-made  lightning  forms  steel  and 

titanium  alloys  . 42  Oct  9 

New'  Markets  in  Basic  Metals . 50  Apr  24 

New  transistorized  numetical  con¬ 
trol  positioning  system  an¬ 
nounced  . 51  Dec  4 

Production  technbiues  in  electronics 

industry  in  Hungary  . 33  Dec  11 

Soviets  speed  up  design  of  auto¬ 
matically  controlled  lines . 34  Nov  27 

Tape-controlled  machine  changes 

tools  automatically  . 34  Mar  27 

Transponder  traces  rolling  slock  for 

railroads  . 57  Apr  24 

INSTRl  MENTS  AMI  TEST  l':4U  IFMENT 
Air  Materiel  Command  survey  shows 
up  Industry  measurement  problems 

16  Aug  21 

Airlines  Electronic  Engineering 
Committee  discusses  cockpit  indi¬ 
cators  . 38  Dec  11 

Automatic  X-ray  fluorescent  spectro¬ 
graph  tests  composition  of  metal 

alloy  batches  . 31  Feb  6 

Battery-powered.  portable  Rlast- 
corder  measures  peak  accelerations 

from  0  to  1.1  g’s . 35  July  10 

Did  Lunik  drop  moon  package? .... 42  (k't  23 
Environmental  test  chamber  dupli¬ 
cates  rain  and  sunshine . 35  Feb  6 

Environmental  test  equipment  mar¬ 
ket  to  double . 32  May  22 

(Sages  check  Old  Man  of  the  Moun¬ 
tains  for  signs  of  disintegration .  .55  Dec  4 

How  good  is  USSR  test  gear? . 27  Aug  28 

Inertial  guidance  tester . 47  Sept  25 

Infrared  instrument  detects  carbon 
monoxide  and  other  air  pollutants 

38  May  8 

Instrument  package  for  Javelin 

probe  checked  . 27  Oct  30 

Instrument  system  tests  Jet  engines 

35  Oct  2 

Instruments  for  detecting  chemical, 
biological  and  radiological  path¬ 
ogenic  agents  . 34  Dec  4 

Instruments  for  space  equipment 
highlight  of  Southwestern  THE 

show  . 38  May  8 

Integrated  instrumentation  system 

for  picture  flying . 38  Sept  25 

ISA  conference  points  to  more  indus- 
dustrial  applications  and  interna¬ 
tional  cooperation  . 37  Oct  2 

New  Markets  In  Basic  Metals . 50  Apr  24 

Noise  meter  sales  Increase . 34  Oct  3 

Police  using  more  electronic  detec¬ 
tors  and  Instruments . 62  Oct  23 

Rad  inactive -Isotope  moisture  meter 

for  testing  soil . 27  Jan  30 

Rain  and  sunshine  test  chamber  for 

electronic  components . 88  Feb  13 

Regulating  of  ionising  radiation 
opens  radiological  instrument  mar¬ 
kets  . 22  Oct  30 

Ruggedtzed  decade  counter  for  muz¬ 
zle-velocity  chronograph  used  with 

atomic  cannon . 33  July  S 

Russian  tape  recorder . 67  Oct  23 

Somali  electron  Van  de  Oraaf  acceler¬ 
ator  probes  semiconductors . 35  Jan  16 

Snvieta  developing  new  instruments 

for  geophysical  exploration . 34  Nov  27 

Telephone  engineers  develop  instru¬ 
ments  for  medical  school . 28  Feb  27 

Thickness  gage  checks  engine  cylin¬ 
der  walls  . 35  Mar  6 

Transistor  sorter  and  tester . 37  Apr  8 

MANAGEMENT 

A  new  look  at  technical  reports.. 80  Sept  4 
('omputermen  are  learning  how  com¬ 
puters  can  be  used  to  do  engineer¬ 
ing  design  . 20  Jan  2 

Executive  pay  registers  slight  gain 

In  1958  . 24  Sept  4 

Financial  underwriters  are  seeking 
new  yardsticks  to  measure  elec¬ 
tronics  Arm's  health . 89  Mar  27 

Firms  are  training  men  for  overseas 

Jobs  . 47  Sept  11 

How  to  cut  engineering  coat . 24  Apr  3 

How  to  impress  financial  men  when 

seeking  new  capital . 26  July  17 

Instrumentation  problem  In  manage¬ 
ment  dis<mssed  at  ISA  conference 

37  Oct  2 


NASA  t<»  alter  patent  regulations. 29  Dec  11 
Nine  ideas  for  engineers  who  w*ant  to 
write  about  (he  electronics  indus¬ 


try  . 47  Mar  27 

Planning  and  manufacturing  ques¬ 
tions  examined  and  answered. ..  .24  Apr  17 
Sales-order  system  pays  olT . 54  Aug  7 


Suburbs  pose  hiring  problems. .. 27  Jan  2 

MANPOWER  AND  EDI  C  ATION 
AF  Academy  cadets  study  electronics 

31  July  17 

Business  press  advances  status  of  in¬ 
dustry  it  serves . 43  Oct  9 

Uabinet-level  Department  of  Science 
and  Engineering  backed  by  Engi¬ 
neers  Joint  Council . ENll  May  15 

Closed-circuit  tv  carries  instruction 

programs  to  missilemen . 67  .Mar  13 

Computermen  are  learning  how  com¬ 
puters  can  be  used  to  ilo  engineer¬ 
ing  design  . 20  Jan  2 

C*ontrol  and  instrumentation  of  re¬ 
actors  course  to  be  given  in  Eng¬ 
land  . E.NMl  Nov  IS 

Drop  In  engineering  students  blamed 

on  sputnik  fever . ENll  Oct  30 

Esaki  tours  New  York  with  Elec¬ 
tronics  editor . 38  Nov  6 

Executive  pay  registers  slight  gain  in 

1958  . 24  Sept  4 

FAA  looking  for  2.000  electronics 

technicians  and  engineers. ..  .E.Vll  Aug  14 

Finding  tomorrow's  engineers . 48  Nov  20 

(•uided  misile  s<‘hooI  telecasts  live 

courses  . EN9  Jan  22 

Handicapped  workers  prove  value  at 
wide  variety  of  specialized  tasks 

57  Oct  16 

How  to  pick  sales  engineers . 34  May  1 

.lohn  Lyman  appointed  associate 
program  director  for  earth  science 

by  NSF  . ENll  Dec  4 

I.«aboratory  equipment  for  schools 
developed  under  National  Science 

Foundation  grant . ENll  Sept  35 

Looking  ahead  to  Wescon . 44  Aug  7 

NEC  program  makes  a  big  hit . 51  Oct  16 

.New  research  grants  made  to  aca¬ 
demic  Institutions  . 37  Dec  2$ 

New  security  clearance  policy  com¬ 
ing?  . 34  July  31 

Pers«»nne|  needed  to  complement  In¬ 
creased  use  of  electronic  data 
processing  gear  by  federal  agencies 

39  Oct  9 

Proposals  for  construction  of  better 
but  Inexpensive  science  instruction 

equipment  are  requested . ENll  Mar  20 

Recruiters  at  IRE  show  And  rise  in 

business  creates  more  Jobs . 34  Mar  20 

Recruiting  and  leadership  e<lucation 

discussed  at  NEC . ENll  Oct  9 

Re<‘ruiting  In  1959  is  expected  to  be 

more  competitive  than  last  year, 56  Mar  13 
Revised  physics  Instruction  for  T’.S. 

colleges  . EN9  Jan  2 

Simulator  for  training  Jet  flight 

crews  . 29  May  1 

Steel  Industry  sets  up  electronics 

apprenticeship  program  . ENll  Oct  16 

Stratovislon — new  business  of  tele¬ 
vising  courses  from  airplanes.  .43  Nov  6 
Suburbs  pose  hiring  problems  ...37  Jan  3 
Symposium  on  education  in  ma¬ 
terials  to  be  held . RN11  Mar  6 

Training  men  for  overseas  Jobs  .  47  Sept  11 
Training  missilemen:  Growing  busi¬ 
ness  . 32  Dec  18 

l^niversltles  report  many  new  de¬ 
velopments  and  activities . 57  .Nov  20 

U.S.  scientific  education  undergoing 

sweeping  changes  . 53  Nov  20 

What  Wesron  exhibitors  are  say¬ 
ing  . 51  Aug  7 

.MARKETING  AND  SALEH 

$30  billion  sales  due  In  '70.....MR36  Aug  7 

Air  Force  training  gear  market 

spirals  . 20  Aug  31 

American  Hospital  Association  show 
points  up  hospitals  as  new  elec¬ 
tronics  market  . 22  .'^ept  18 

Are  contract  proposals  losing  mili¬ 
tary  sales?  .  42  Oct  9 

Are  we  missing  an  export  bet  ?  ....  35  July  8 
.\rmy  opens  big  market  In  surveil¬ 
lance  drones  . 35  Sept  4 

Atomic  gear:  $40  million . MR20  Sept  4 

British  television  camera  enters 

broadcast  equipment  market .  .  EN7  Aug  21 

Closed-circuit  tv  sales  up . MR16  Jan  23 

Commercial  electronic  parts  distribu¬ 
tion  marketing  revolution  spreads 

39  Apr  10 

Common  electrical  standards  to  aid 
development  of  six  Common  Mar¬ 
ket  countries  . ..ENll  June  12 

Communications  hiring  up....MR30  Mar  13 
Comniuniratlons  sales  to  rise..MR14  Dec  25 

Component  sales  on  rise . MR20  May  22 

Computers  with  new  abilities  take 

on  new  Jobs . 52  f>ct  16 

Data  processing  sales  rise  seen 

MR28  Nov  20 

Defense  market  holding  flrm.  MRSO  Nov  27 

Defense:  What  Lies  Ahead? . 46  Oct  16 

Department  stores:  A  ripe  market 
for  automatic  data  processing  sys¬ 
tems?  . 29  Jan  2 

Electronic  parts  distributors  air 

complaints . 42  June  19 

Electronic  watchdog  system  devel¬ 
oped  to  guard  plants . €1  Nov  13 

EMI  electronics  entering  U.S.  com¬ 
puter  market  . EN9  Jan  2 

Environmental  test  equipment  mar¬ 
ket  to  double . 32  May  22 

Exports  rose  In  1958.... MR24  June  12 


Firms  seek  HAD  budget  data..MR26  Feb  27 
F-ni  auto  radio  selling  for  $125  to 

be  marketed  in  Feb.  1960.  .E.Nll  Dec  18 
F-m  radio  set  output  rising.  .  .  .MR36  Feb  10 
Pranco-derman  electronics  market 

tie-up  . ENll  May  1 

How  prime  contractors  pick  sub¬ 
contractors  . 23  July  10 

Important  factors  that  win  contracts 
from  Army  Ordnance  Missile  Com¬ 
mand  . 38  July  8 

Industrial  commercial  electronics 
can  grow  to  $6-blUioii  market  by 

1970  . ENll  Aug  88 

'Industrial  electronics  to  spurt' 

MR22  Nov  6 

Infrared  device  commercial  market 

expanding  . 82  Apr  8 

Infrared's  future  promising ...  MR28  Oct  28 

Inside  the  defense  market . 51  Oi't  33 

IRE  exhibitors  expect  national  sales 
record  to  top  last  year's  by  80 

percent  . 51  Mar  IS 

Japanese  exports  to  U.  H.  fur 

(October — $10  million  . EN7  Dec  25 

Japanese  transistor  Import  situation 

heads  for  showdown . $2  Nov  6 

Japanese  transistor  radio  to  be  mar¬ 
keted  in  U8A  by  Hulova  Watch 

Co . ENll  8ept  4 

Japan’s  electronics  Industry  expects 
more  sales  resistance  this  year  in 

r.8 . ENll  Mar  27 

Japan's  output  rises  40%....MR16  June  26 
Japan's  production  Jumps  4H%  ..  MH26  Oct  9 

Leasing  market  leaps  ahead . 24  Dec  25 

L<»w  labor  costs  in  Japan  is  a  two- 

edged  sword  . ENll  Oct  16 

Magnetic  amplifier  sales  rising 

MR30  Nov  18 

Magnetic-Ink  character  recognition 
systems  signal  major  advance  in 

automatic  l>anklng  . 40  May  29 

Marketing  possibilities  of  electronic 

gear  for  boats . 84  Jan  80 

Mexican  companies  enter  U.8.  mar¬ 
ket  . 29  July  8 

Microwave  boom  expected  in  wake 
of  FCC’s  opening  of  spectrum 

above  890  me . 82  Aug  81 

Microwave  sales  to  rise . MR34  Oct  16 

Military  market  prospects . 24  Aug  28 

Military  spending  rises  13*V..MRS0  Mar  27 
Military  transistor  needs  to  rise 

MR20  Aug  28 

Missile  and  aircraft  sales  to  gain 

30  percent  In  1959 . BN9  Jan  28 

Missiles  rise  In  3rd  quarter.  ...  MR18  Feb  6 
More  sales  to  private  planes.  MR20  Mar  30 
More  space  business  coming..  MR32  July  17 

Most  reps  still  In  east . MR34  May  15 

Net  sales  of  cut-rate  tubes  in  '59 

may  hit  $20  million . SI  Oct  2 

New  distributor  plan  ready... MR20  Apr  17 

.New  market  head  at  EIA . MR26  Dec  18 

New  markets  In  Basic  Metals.... 50  Apr  24 
New  orders  due  for  U8AF  world¬ 
wide  communications  system... 38  May  1 
New  statistical  facts  coming  .MR38  8ept  35 

Noise  meter  sales  Increasing . 84  Oct  2 

Nuclear-gear  sales  $50  million.  .MR20  Oct  30 
Nuclear  instrumentation  market 

grows  . 42  Feb  20 

Numerical  control  Aeld  for  machine 

tools  is  bloss<»mlng . ENll  Oct  23 

P-C  board  business  rising . MR18  July  10 

Planning  foreign  markets . MH24  Dec  11 

Predicts  boom  for  new  diode.. MR26  Apr  10 
Projection  color  tv  getting  Increas¬ 
ing  attention  from  medical  groups 

25  Jan  3 

Radio,  tv  set  output  going  up..MR20  Mar  6 
Regulating  of  Ionizing  radiation 
opens  radiological  Instrument 

markets  . 22  Oct  20 

Relay  market  show  strength .  .  MR36  Dec  4 
Rise  seen  for  color  tv  sets  .  .  .MR20  May  1 
Sales  In  electronics  Industry  for 
1960  will  rise  at  rate  twice  aver¬ 
age  for  Industry  as  whole.  .. EN7  Dec  25 
Sales  of  two-wsy  radio  will  go  up 

as  transistors  reduce  size . 34  July  17 

Semiconductor  sales  mount ....  MR22  Jan  30 
Signal  corps  lists  top  contractors.  .29  May  8 
Silicon  controlled  rectiflers.  .  .  ENll  Dec  18 
Silicon  rectifier  sales  up  S5%..MR24  Aug  14 
Silicon  transistors  surveyed  ...  M  R30  May  29 
Small  battery-operated  recorder  sales 
climb,  also  push  component  sales 

27  Feb  6 

Solar  cell  sales  to  soar . MR12  Aug  21 

.Solid-state  data-processing  system 
may  account  for  10  percent  of 
year’s  transistor  production ....  29  Mar  6 
Soviets  reveal  trade  alms  to  Elec¬ 
tronics  editor  . 30  Feb  6 

Special-tube  sales  rising . MR30  Jsn  9 

Special-tube  sales  run  hlgh....MR20  Oct  2 

State  sales  guide  issued . MHli  Sept  18 

Stiffening  of  rarlff  barriers  on 
European  and  Aslan  Imports 

deemed  unlikely  . ENll  Nov  6 

Stratovislon— new  business  of  tele¬ 
vising  courses  from  alrplsnes .  .  42  Nov  6 

Survey  gives  parts  ratios . MR16  Jan  2 

Tantalum  capacitor  sales  rlse.  .MR28  Apr  24 
Test  chamber  gear  sales  up  .MR24  Feb  13 
Test-Instrument  sales  growing .  .MR38  Sept  11 
Tomorrow’s  computer  sales..  MH26  June  19 
Transistor  sales  run  strong  .MR24  June  5 
Transmitter  sales  rise  fast....MR23  Jan  16 

Tube  sales:  $  billion  In  *65 - MR28  July  21 

TV  set  outlook  brightens.  .  .MR16  July  3 
Two  new  surveys  underway ..  MR24  May  8 
firms  turn  to  licensing  to  offset 
competition  of  European  Common 
Market  . SO  May  8 
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Viindc>nb«>rK  AKB  and  Pacific  Mlaallc 

Ranire  new  m^biltlon  market.. 2S  Jan  23 
West  Germany  plans  to  buy  U.S. 

electrob^cs  products  . 69  May  29 

Western  states  sales  Inch  up..MR20  Apr  3 
Where  to  get  defense  data....MR1(  July  24 

MATKKIAIX 

Automatic  X>ray  fluorescent  specto- 
graph  tests  composition  of  metal 

alloy  batches  . 31  Keb  6 

Gold 'doped  germanium  cube  for 

Infrared  eye  . EN9  Jan  2 

Magnetic  ink  character  recognition 

system  sorts  checks . 46  Sept  26 

Magnetic  metals  become  supercon¬ 
ducting  at  cryogenic  temperature 

57  Apr  24 

Man-made  lightning  forms  steel  and 

titanium  alloys  . 42  Oct  9 

Materials  for  thermoelectric  appli¬ 
cations  under  study . RNll  Feb  IS 

Materials  to  command  attention  at 

IRR  show  . 44  Mar  13 

Molecular  electronics  avoid  Individ¬ 
ual  components  . S3  Apr  24 

Preformed  semiconductor  crystal  for 
device  fabrication  called  for 

BXll  May  29 

Push  coming  toward  greater  use  of 
molecular  electronics  In  Industry 

4S  June  12 

Russian  scientists  say  they  have 
produced  99.9999%  pure  aluminum 

ENII  Apr  10 

Symposium  on  education  In  ma¬ 
terials  to  be  held . RNM1  Mar  3 

Thin  magnetic  Aims  and  thermoelec¬ 
tric  materials  for  Integrated  in- 
strumentaiion  system  used  In 

picture  flying  . 33  Sept  25 

Tritium  now  availsble  at  $2  per 

curie  . . . ENll  May  15 

MEDICAI.  KLKCTRBMCM 
American  Hospital  Association  show 
points  up  hospitals  ns  new  elec¬ 
tronics  market  . 22  Sept  18 

Biological  efTects  of  electromagnetic 
energy  to  be  explored  at  medicine 

and  biology  conference . ENll  Aug  7 

Braille  printing  plate  made  by  com¬ 
puter  . ENll  May  8 

Doctors  seek  optical-electronic  de¬ 
vice  for  automatic  analysis  of  hu¬ 
man  smear  apecimens . 49  Dec  18 

Electron  beam  sterilisation  of  sur¬ 
gical  sutures  reported  (accelerator 

scans  semiconductors)  . 35  Jan  16 

Electronic  blood  flow  measurement 

using  electromagnetic  fields....  57  Nov  20 
Electronic  larynx  using  tiny  trans¬ 
ducer  held  against  throat  under 

development  . ENll  May  29 

Electronic  measurement  of  human 
blood  flow  rate  being  developed 

ENll  July  3 

German-gas  electronic  detect<»rs 

needed  . 34  Dec  4 

Heartbeat  pulsations  recorded  by 

vascocomputer  . 39  Apr  24 

Infrared  detects  carbon  monoxide 

and  other  air  pollutants . 33  May  8 

Instrument  package  to  measure  six 
physiological  parameters  of  man 

in  apace  developed . ENll  Jan  SO 

Medical  uae  of  pulaed  radio-fre¬ 
quency  energy  discussed  at  doc¬ 
tors*  symposium  . 42  July  Si 

Missile-type  magnetic  tape  used  to 
record  heartbeat  pulsations  and 

blood  vessel  vibrations . ENll  Apr  17 

Nonthermal  biological  effects  of 

r-f  energy  . 83  Dec  4 

FVrmanent  heartbeat  controller  at¬ 
tached  to  heart  muscle  of  patient 

ENll  Dec  13 

Portable  electronic  iron  lung  de¬ 
veloped  In  England . ENll  Nov  20 

Projection  color  tv  getting  Increas¬ 
ing  attention  from  medical  groups 

25  Jnn  2 

Radio  transmitter  weighing  2-ox 
embedded  In  dog's  body  transmits 

electrocardiogram  data . 41  Dec  11 

Sanitary  codes  regulate  ionixing  ra¬ 
diation  . 22  Oct  SO 

Telephone  engineers  develop  instru¬ 
ments  for  medical  school . S8  Feb  27 

Thermoelectric  air  conditioning  to 

maintain  body  temperature .. ENll  Oct  2S 
Third  International  Conference  on 
Medical  Electronics  planned  for 

London  . ENll  Sept  11 

Third  International  Conference  on 
Medical  Electronics  to  be  held  In 

London  . ENll  Dec  13 

Pltravlolet  flying  spot  tv  micro¬ 
scope  described  at  Southwestern 

THE  show  . 83  May  8 

CNESCO's  second  medical  elec¬ 
tronics  conference  . ENll  Apr  24 

What's  new  in  medical  ultrasonics 

and  instrumentation  . 28  Dec  11 

METEOROLOGY 

Flying  weather  laboratory  will 
probe  weather  wMth  variety  of 

electronic  devices  . ENll  Feb  13 

Global  weather  central  forecasts 

world's  W’eather  . 26  Jan  16 

High-speed  weather  chart  transmis¬ 
sion  system  being  designed  ..  ENl  1  Feh  20 
Meteorological  rocket  radio  trans¬ 
mitter  smaller  than  teacup  devel¬ 
oped  by  Soviets . ENll  Mar  20 

Satellites  will  help  weathermen  keep 

tabs  on  atmosphere . 26  Mar  20 


Vanguard  II  meteorological  satel¬ 
lites  carried  two  Infrared  detec¬ 
tors  to  measure  reflected  sunlight 
Intensities  . ENll  Feb  27 

MILITARY 

AF  Academy  cadets  study  elec¬ 
tronics  . SI  July  17 

Air  Force  buys  new  synchronous 

single-sidebsnd  system  . 45  Nov  27 

Air  Force  training  gear  market 

spirals  . 20  Aug  2l 

Air  Materiel  Command  survey  show's 
up  industry  measurement  prob¬ 
lems  . 16  Aug  21 

Aircraft  Arms  push  electronic  ex¬ 
pansion  to  provide  full  weapons 

capability  . . . 34  Oct  9 

Angular  tracker  picks  -up  signals 

from  Army's  Lacrosse  missile.  .22  Aug  21 
.\N1P  symposium  reveals  marked 
progress  In  flight-data  presenta¬ 
tion  . 21  ftept  18 

Antenna  provides  faster  target  data 

on  approaching  aircraft . 29  Nov  6 

Antennas  for  Army's  retransmission 

station  . 33  .Tune  12 

Army  field  computer  MOBIDIC  ex¬ 
plained  . 47  May  15 

.\rmy  installs  new  equipment  at 
satellite  tracking  center  to  extend 

range  . 40  Sept  11 

Army  lists  funds  for  surveillance .  .47  June  5 
Army  plans  to  purchase  mobile  field 
data-processing  equipment  through 

1970  . 37  Apr  8 

Army  to  buy  surveillance  drone  In 

volume  . 35  Sept  4 

.\rmy’s  airborne  communications 
center  to  control  ground  troops 

33  Mar  6 

Army's  new  highly-sensttivp  combat 
surveillance  radars  tell  target’s 

sex  . 33  Aug  14 

Capital  observers  predict  more  mili¬ 
tary  and  government  spending 

for  electronics  . 34  Jan  9 

Commerce  Department  sees  16  per¬ 
cent  climb  in  military  buying..  41  Jan  16 
Communications,  surveillance  gear 
and  weapons  for  footsoldlers  dom¬ 
inate  ArSA  Meeting . 23  Aug  23 

Defense;  What  Lies  Ahead? . 46  Oct  16 

Direct  troposcatter  defense  com¬ 
munications  between  continents 

may  become  reality . 27  Sept  4 

ETA  opposes  unified  buying  by  armed 

services  . 42  Mar  27 

Electronically  -  operated  antitank 

mine  simulator  developed . 35  Feb  6 

Federal  military  budget  means 
record  dollars  for  electronics  In¬ 
dustry  . 30  Jan  30 

General  LeMay  lists  communications* 

top  needs  . 31  June  26 

Germ-gas  electronic  detectors 

needed  . 34  Dec  4 

Global  weather  system  feasibilltv 

demonstrated  . 43  Nov  13 

How  prime  contractors  pick  subcon¬ 
tractors  . 23  July  10 

How  SAC  communicates . 35  Feb  20 

How  to  cut  engineering  cost . 24  Apr  3 

How  we're  fighting  subm.'trlne  threat 

20  July  3 

Important  factors  that  win  contracts 
from  Army  Ordnance  Missile  Com¬ 
mand  . 33  July  3 

Inertial  bombing-navigation  system 
and  ground  support  gear  for  SAC 

contracted  for . ENll  Sept  13 

Inside  the  defense  market . 56  Oct  23 

Integrated  instrumentation  system 

for  pb-ture  flying  . 38  Sept  25 

Low-light-level  television  furnishes 
eyes  for  nuclear  submarines  and 

space  vehicles  . 20  June  26 

Micromodules  make  military  radio 

small  as  lump  of  sugar . 29  Apr  8 

Military  market  prospects . 24  .\ug  28 

Military  planes  patrolling  Interna¬ 
tional  w'aters  are  hottest  front  in 

cold  war  . 22  July  10 

Military  services  push  mlcrominia- 

turlxation  . 88  Apr  24 

Military-civil  air  traffic  control  using 
joint  facilities  being  investigated 

ENll  July  8 

More  military  business  spanning 

Canadian  Border  . 18  Deo  4 

More  R  for  defense  RA’D? . 32  June  19 

Navy  plans  to  Increase  radar  traffic 
centers  for  air  control  using  Span- 

rad  . 54  Nov  13 

New  air-transportable  radio  com¬ 
munications  system  developed  for 

Signal  Corps  . 47  July  81 

New  orders  due  for  CSAF  world-wrlde 

communications  system  . 33  May  1 

NRL's  Project  Sunflare  II  detects 

SO.OOn-volt  x-rays  . 63  Oct  23 

Oceanographic  expansion  to  play  key 

role  ill  defense  . 40  Nov  20 

Oceanographic  research  gets  much 

attention  as  defense  must . 13  Sept  13 

Preparation  for  tracking  Tiros  me- 
teorlogical  satellites  underway 

51  Nov  13 

Radio  sextant  guides  Navy's  experi¬ 
mental  navigation  ship . 34  Mar  20 

Remote  computers  guide  Nike  and 

Bomarc  missiles  . 26  Jan  9 

Role  of  manned  interceptors  in  future 

military  business  . 35  Nov  6 

SAC  buys  automated  data  acquisi¬ 
tion.  processing  and  display  system 

35  Feb  27 


SAC  to  increase  buying  of  existing  as 
well  as  brand  new'  electronic  sys¬ 
tems  . 30  Feb  13 

Satellite  camera  photograph  moon 

35  Oct  9 

Services  study  noises  appearing  on 

earth  from  outer  space  . 46  Oct  23 

Shore  test  center  completely  evalu¬ 
ates  all  navigation  gear  for  Po- 

laris-launching  submarines . 33  July  24 

Signal  corps  lists  top  contractors.  .39  May  3 
Solid-state  computers  for  AF’s  S.ige 

going  underground  . 45  May  3 

Study  aw'aj-d  for  Army’s  global  com¬ 
munication  system,  UNICOM,  to 

be  let  . 42  Apr  10 

TAC's  overseas  Sage  will  cost  close  to 

175  million  . 29  Apr  17 

MISSILES  AND  SATELLITES 
Angular  tracker  picks  up  signals 

from  Army's  I.«aoro8se  missile.. 22  Aug  21 
Army  Installs  new  equipment  at  sat¬ 
ellite  tracking  center  to  extend 

range  . 40  Sept  11 

Battery  control  center  for  Hawk 

missile  system  . 38  Dec  4 

Blockhouse  control  for  launching 

Atlas  ICBM  . 45  May  3 

Bomarc  missiles  roll  down  production 

lines  . 43  June  12 

Celestial  and  earth-based  signals  be¬ 
ing  investigated  by  AF  teams. ...  33  Apr  10 
Challenges  to  electronics  engineers 
of  space  age  emphasised  at  Missile 

Industry  Conference . 26  June  26 

Closed-circuit  tv  carries  instruction 

programs  to  missilemen  . 67  Mar  13 

Communications  and  early  warning 
satellites  may  promote  world 

peace  . 41  Dec  11 

Communications  system  for  Score 

satellite  . 27  Jan  23 

Controllable  satellite  carrying  mi¬ 
crowave  radio  relay  for  military 

communications  . 37  May  22 

Electronic  features  of  Project  Mer¬ 
cury  space  capsule . 35  Feb  13 

Electronic  stabilisation  section  of 

Thor  Inspected  . 67  Mar  18 

Electronics  Industry  growing  In 

northwest  . 52  Sept  11 

Experimental  nose  cone  model  un¬ 
dergoes  simulated  re-entry  test.  .56  Mar  13 
Exploding  wires  simulate  reentry. 38  Apr  24 
Explorer  VI  reveals  larger  concen¬ 
tration  of  low-energy  particles 

than  expected . 59  Sept  11 

Full-scale  antenna  test  mockup  of 

Project  Mercury  capsule . 23  July 

Full-scale  mockup  of  Courier  com¬ 
munications  satellite  shown . 53  Sept  11 

High-power  search  radar  for  ballistic 

missile  defense . 41  Feb  29 

How  USSR  guided  lunik . 22  Feb  6 

Important  factors  that  win  contracts 
from  Army  Ordnance  Missile  Com¬ 
mand  . 33  July  3 

Inertial  system  to  guide  first  manned 

satellite  . 42  Mar  27 

Infrared  tracker  detects  artificial 
satellites  thousands  of  miles  above 

earth  . 59  Sept  11 

Lorac  pinpoints  position  of  missile 

launching  ships . 43  Mar  27 

T<ow-llght-Ieve1  television  furnishes 
eyes  for  nuclear  submarines  and 

space  vehicles  . 20  June  26 

Missile  measurement  ship  goes  to  sea 

27  Feb  6 

Missile  systems  to  command  atten¬ 
tion  at  IRE  show . 44  Mar  13 

NASA  announces  timetable  for 

Project  Echo  . 4  4  Dec  13 

NASA  takeover  of  ABMA  reflects 
top  government  support  of  civilian 

agency  . 28  Nov  6 

Navigation  and  guidance  system  for 
space  vehicles  discussed  at  Na* 
tional  Convention  on  Military 

Electronics  . 26  July  24 

Pioneer  TV's  Instrument  package.. 39  Mar  27 

Preparation  for  tracking  Tiros  me¬ 
teorological  satellites  underway. 51  Nov  13 
Private  Industry,  government  agen-< 
cles  push  research  toward  rug- 

gedised  atomic  clocks . 39  June  19 

Relationship  of  manned  Intercep¬ 
tors  and  missiles  In  future  mili¬ 
tary  business  . 35  Nov  6 

Remote  computers  guide  Nike  and 

Bomarc  missiles  . 26  Jan  9 

Russia  and  U.S.  attempt  to  get  op¬ 
erational  reconnaissance  satellites 

in  orbit  . 39  Mar  29 

Satellite  camera  photographs  moon 

35  Oct  9 

Satellites  will  help  weathermen  keep 

tabs  on  atmosphere . 26  Mar  20 

Shore  test  center  completely  evalu¬ 
ates  all  navigation  gear  for 
Polarls-launching  submarines  ..33  .Tuly  24 
Space  projects  being  researched  for 

1969  29  Apr  3 

Sparrow  III  follow-on  production 

contract  awarded  . ENll  Apr  19 

Titan  missile  on  test  stand . 35  Apr  17 

Training  missilemen:  Growing  busi¬ 
ness  . 32  Dec  13 

U.  S.  missile  and  satellite  tracking 
network  w'ill  get  much  bigger  soon 

24  Mar  6 

Was  Moonshot  4th  USSR  Try? _ 26  Oct  2 

What  If  peace  breaks  out? . 32  June  5 

What’s  inside  orbiting  Atlas  missile 
satellite  . 37  Jan  9 
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NI  CLKONH'N 

Atomic  »;<*n(*rator,  a  radloiaotopic 

battery,  underKoea  tests . 33  Apr  17 

(*losed>clrruit  tv  watches  radioac' 

tive  fuel  . 47  May  29 

Klectrunlc  Kear  controls  nuclear 

carffo  ship  Bavaiinah . .....37  July  24 

lonizinif  radiation  belns  regulated  by 

government  . 22  i)ct  30 

Nuclear  Instrumentation  market 

grows  . 43  Feb  20 

Private  Industry,  government  agen¬ 
cies  push  research  toward  rug- 

gedised  atomic  clocks . 39  June  19 

Ruggedlsed  decade  counter  for  muz¬ 
zle-velocity  chronograph  use«l 

with  atomic  cannon.. . 33  July  3 

P41WKR  SOI  RCKN 

100-watt  therm<»electrlc  generator 

developed  . K.Vll  June  26 

Aijomlc  generator,  a  radioisotope 

battery  undergoes  test  . 32  Apr  17 

Atomic -powered  electric  generator 

described  by  ABC . 41  Ue«'  11 

Big  Bertha  solar  cell  energy  con¬ 
verter  shown  . 39  Dec  11 

HuShips  orders  5-kw  thermoelec¬ 
tric  generator  . BN11  May  1 

Hydrogen-oxygen  fuel  celt  for  gen¬ 
erating  electricity  is  announced 

B.VIl  June  12 

I..arge-scale  plasma  generators  p<»s- 

sible  in  5  to  10  years . BNll  May  22 

Magnetohydrodynamlc  generator 
uses  air  plasma  as  electrical  con¬ 
ductor  . BN  11  Nov  6 

Microwave  transmission  from  ground 
to  supply  power  to  space  craft 

BNll  June  6 

Nuclear  thermionic  converter  pr*>- 
duces  electricity  in  experiments 

K.NMl  Feb  IS 

Russian  molecular  generator  pro¬ 
duces  radio  waves  emitted  by  am¬ 
monia  molecules  . BNll  May  1 

Thermionic  generator  tube  converts 
rocket  exhaust  heat  to  pow’er 

BNll  Dec  11 

Thermo  generator’s  future  lies  in  in¬ 
creasing  efficiency  of  present  powder 

plants  . BNll  Feb  6 

Thermoelectric  action  in  metal  de¬ 
pends  upon  mass  of  impurity 

atoms  . BNll  Feb  27 

Thermoelectric  air  conditioner,  space 
heater  and  refrigerator-freezer  in 

one  system  . BNll  Sept  11 

Thermoelectric  generators  —  future 
power  sources  for  aircraft  and 
rockets?  . BNll  Sept  11 

rK4>DI  (  TIDN 

Automatic  production  of  microalloy 

diffused  transistors  underway.  BN9  .Tan  23 
Bmbossing  machine  electronically 
translates  tape  data  onto  cards  or 

plates  . BNll  Oct  2 

Gap  between  equipment  design  and 
plant  production  in  Soviet  reported 

32  May  1 

Handicapped  ivorkers  prove  value  at 
wide  variety  of  specialised  tasks 

M  r>ct  16 

Moscow  designing  programmed  con¬ 
trol  system  for  steel  mills  ...BNll  Jan  16 
New  method  for  coating  cathodes 

BNll  Jan  16 

Planning  and  manufacturing  ques¬ 
tions  examined  and  answered ...  24  Apr  17 
Production  tet^hnloues  to  command 

attention  at  IRB  show . 44  Mar  13 

Russians  using  tape  controlled  ma¬ 
chine  tools  . BN9  .Tan  9 

Sparrow  III  ff»llow-on  production 

contract  aw*arded  . BNll  .\pr  10 

Tape-controlled  combination  ma¬ 
chine  automatically  changes  961 

tools  . BNll  Feb  27 

l^ltrasonirs  combined  with  conven¬ 
tional  welding  methods  may  im¬ 
prove  metal  joining  . BNll  Apr  10 

I^nderwater  lightning  device  use«l 
experimentally  for  certain  metal 
forming  operations  . BNll  Sept  13 

RAD.%R 

Airborne  early  warning  project 
means  %%  billion  In  new  business 

36  Jan  2 

Antenna  provides  faster  target  data 

on  approaching  aircraft . 29  Nov  6 

Army  installs  new*  equipment  at 
Satellite  tracking  center  to  extend 

range  . 40  Sept  11 

Army  lists  funds  for  surveillance 

47  June  6 

Army’s  new  highly-sensitlve  coml»at 
surveillance  radars  tell  target's  sex 

33  Aug  14 

Beacon  extends  radar  range  of  air- 

traffic  control  system . 43  Sept  25 

British  ship  radar  gives  not  only 
range  and  bearing  to  target,  but 

also  altitude  . 19  Aug  21 

DBW-line  stations  In  Aleutian  chain 

monitors  skies  . 59  May  29 

Doppler  radar  navigating  equipment 

for  fighter  planes . 51  Nov  27 

Doppler-type  vhf  omnirange  instal¬ 
lations  compatible  with  present 
airborne  receivers  planned  by  FAA 

29  May  1 

Blectrical  characteristics  of  high 

strength  radomes  being  tested.. 35  Jan  9 
TGAO  divides  Into  two  camps  over 
short-range  air-navigation  system 

for  world’s  civil  airplanes . 30  Feb  27 

f.«orac  pinpoints  position  of  missile 

launching  ships  . 43  Mar  27 


Navy  plans  to  increase  radar  traffic 
centers  fur  sir  control  using 

Hpanrad  . 54  Nov  IS 

New  direction-finding  gear  works 

into  VOR  system . 47  June  19 

New  DBWline  radar  station  just 
conipleteil  along  Aleutian  Island 

chain  . 27  July  10 

New  experimental  high-power  search 

radar  developed  . 41  Feb  20 

Preparation  for  tracking  Tiros 
ineteorlogirsl  satellites  underway 

51  Nov  13 

Radar  locating  device  for  autos.. 31  .Mar  20 
Radar:  Misreading  s<'opea.  misinter¬ 
preting  blips,  misuse  of  controls 
contribute  to  increased  ship  colli¬ 
sions  . 3o  June  12 

Radars  systems  for  Integrated  in¬ 
strumentation  used  for  picture  fly¬ 
ing  . 38  Sept  25 

Scientists  push  maser,  radar  and 
radionietry  techniques  for  second 

V'enuB  contact  . 35  Apr  17 

World’s  largest  radome  made  of 

fil>erglaBS  . 47  Mar  27 

RADIO  ASTRONOMY 
Antenna  l.OOO-ft  In  diameter  f«»r 
radio  astronomy  may  be  built  in 

Puerto  Rico  . BNll  May  22 

.New  35-ft  radio  telescope  at  Uni¬ 
versity  of  Michigan . 47  June  5 

Radio  telescope  at  University  of 

.Michigan  nearing  completion..  41  Feh  20 
Radio  telescofte  being  built  by  Ohio 

State  University  . BNll  Apr  17 

Radio  telescope  for  military  use  is 

being  built  by  Navy . EN11  June  5 

Radio  telescopes  hear  noises  through 
electromagnetic  window  of  outer 
space  . 46  Oct  28 

RKOIONAI.  DKVKLOPMENTS 

Boston  to  stage  NBHBM  show..  .46  Nov  IS 

Detroit  automatic  mall  S4>rter  so^ts 

43,000  letters  an  hour .  26  Oct  30 

Blectronic  industry  grows  in  north¬ 
west  . 52  Sept  11 

Blectronics  Industry  l>rings  boom  to 

Danbury,  f*onn . 53  Sept  25 

T..ong  Island  company  finds  tomor¬ 
row’s  engineers  with  unique  tech¬ 
nique  . 46  Nov  20 

T.ong  Island  Electronic  Manufac¬ 
turers  Council  spearhead  drive  for 

research  facility . BNll  July  3 

T«ooklng  ahead  to  Wes<'on . 44  Aug  7 

Midwest  executives  expert  higher 

1959  consumer  sales . 34  Jan  23 

MIT  educational  program  develops 

engineer-S4‘lentlats  . 53  Nov  20 

New  advances  In  microwave  tube 
technology  announced  at  NBRBM 

48  Nov  20 

San  Francisco's  fifty-year  story... 28  Aug  14 
Vandenberg  AFB  and  Pacific  Missile 

Range  new  m -billion  market  .  33  Jsn  23 
Western  states  growth  speeds  up.. 43  Aug  14 
M*hat  Wescon  exhibitors  are  saying 

51  Aug  7 

RBNKARf'H  AND  DRVKI,orMRNT 
Efforts  to  find  a  common  computer 

language  are  growing . 38  Nov  27 

Experiments  show  f<»ods  can  he 

safely  preserved  by  Irradiation  .  47  Oct  9 
Bxtdrxllng  wires  simulate  reentry.. 38  Apr  34 
Industry  and  s<'lentiflc  leaders  call 

for  more  research  dollars . 67  tVt  S3 

Man-made  lightning  forms  steel 

and  titanium  slloys  . 43  Oct  9 

Molecular  elertronica  avoids  Indi¬ 
vidual  components  . 38  Apr  34 

New  look  for  federal  research  and 

development?  . 24  July  24 

New  research  grants  made  to  aca¬ 
demic  institutions  . 37  r»ec  25 

Newest  data  on  development  of 

magnetic  devices  . 43  Oct  9 

.Nonthermal  biological  effects  of  r-f 

energy  .  38  Dec  4 

< tceanographlc  research  gets  much 

attention  as  defense  must . 18  Sept  18 

Research  program  Into  what  makes 

weather  to  Involve  satellites ....  36  Mar  30 
Researchers  report  progress  In 
studies  of  collisions  of  gaseous 

ions  . 57  Nov  20 

Solid-state  research  headed  toward 

infrared-optica!  work  . 57  Apr  24 

Space  projects  being  researched  for 

1969  29  Apr  3 

Stratoiab  looks  at  Venus . 41  Dec  18 

Theoretical  study  of  Raser,  a  quan¬ 
tum  mechanical  amplifier,  under¬ 
way  . 25  May  1 

Universities  report  msnv  new’  de¬ 
velopments  and  activities . 57  Nov  20 

What  is  role  of  hssir  research ?..  38  Aug  14 

HOIJD-HTATK  DKVIC'ES 
Airlines  Blectronic  Engineering 
Gommittee  discusses  preferred 

transistor  list  .  3X  Dec  It 

British  show*  advanced  h-f  and  fast- 

switching  transistors  . 47  June  19 

rompletely  transistorized  portable 

tv  set  uses  transistors . 37  .Tune  5 

Gryossr  for  10-ml!llmlcrosccond 

switching  revealed  . 46  Nov  13 

Developments  In  transistors  and 
tul>eB  effect  future  equipment  ap¬ 
plications  . 45  Apr  24 

Microcircuits  for  integrated  instru¬ 
mentation  system  used  in  picture 

flying  . 38  Sept  25 

Molecuta*'  electronics  avoids  in¬ 
dividual  components  . ...38  Apr  24 


New  maser  helps  detect  noises  from 

outer  space  . 46  Oct  22 

Rush  coming  toward  greater  use  of 
molecular  electronic  in  industry  43  June  12 
Russians  have  trouble  fabricating 
transistors  with  uniform  charac¬ 
teristics  . 43  Dec  4 

Small  electron  Van  de  (Iraaf  ac¬ 
celerator  probes  semiconductors 

35  Jan  16 

Solid-state  computers  for  Sage  going 

underground  . 45  May  8 

Solid-state  data-processing  system 
may  account  for  10  percent  of 
year’s  transistor  production ....  29  Mar  8 
Solid-state  digital  computer  Is  in  op¬ 
eration  . 41  June  5 

Solid-state  electronics  draws  atten¬ 
tion  at  Southwestern  IRB  show 

30  May  8 

Solid-state  research  headed  toward 

infrared-optical  work  . 57  Apr  24 

Theoretical  study  of  Raser,  a  quan¬ 
tum  mechanical  amplifier,  under¬ 
way  . 25  May  I 

Transistor  sorter  and  tester . 37  .\pr  8 

Transistors  soon  In  tv  and  f-m  re¬ 
ceiver  front  ends  . 46  Dec  4 

Tunoel  diode:  Predictions  Indicate 
Influence  will  compare  to  that  of 

transistor  . 61  Aug  7 

Zinc  gold-doped  germanium  photo- 
transistors  stuflies  for  use  In 
pathogenic  agent  detectors  ...  34  iVc  4 

HPACR  RLKCTBOMCS 
85-ft  radio  telescope  at  University 
of  Michigan  nearing  completion 

41  Feh  30 

Canada  buying  84-foot  radio  tele¬ 
scope  . 43  May  15 

Celcsttsl  and  earth-based  signals 
being  Investigated  by  AF  teams 

32  Apr  10 

Challenges  to  electronics  engineers 
of  space  age  emphasised  at  Missile 

Industry  Conference . 26  June  26 

Controllable  satellite  carrying  micro- 
wave  radio  relay  for  military  com¬ 
munications  . 37  May  33 

Did  Bunik  drop  moon  package?..  43  Oct  33 
Blectronic  features  of  Project  Mer¬ 
cury  space  capsule . 35  Feb  13 

Bxploding  wires  simulate  reentry. 38  Apr  24 
Kx*»lorer  VI  reveals  larger  concen¬ 
tration  of  low-energy  particles 

than  expected  . 59  Sept  11 

Full-scale  antenna  test  mockup  of 

Project  Mercury  capsule . 28  July  10 

How  USSR  guided  lunik . 32  Feh  6 

Inertial  system  to  guide  first  manned 

satellite  . 43  Mar  27 

Infrared  tracker  detects  artificial 
satellites  thousands  of  miles  shove 

earth  . 59  Sept  11 

Instrument  package  for  Javelin 

probe  checked  . 27  Oct  30 

T^w-llght-level  television  furnishes 
eyes  for  nuclear  suhmarinea  and 

space  vehicles  . 26  Ju’^e  26 

Miniature  battery-operated  tv  sys¬ 
tem  for  space  flights . 44  Mnr  13 

Mirror  for  Navy's  tv-type  apace 

camera  . 35  fan  23 

NASA  and  ARPA  agencies  get  8790 
now.  will  get  92  billion  for  apace 

In  1970  . 35  July  10 

NASA  takeover  of  ABMA  reflects 
top  government  support  of  civlltsn 

agency  . 28  Nov  6 

New*  85-ft  radio  telescope  at  Uni¬ 
versity  of  Michigan.... . 47  June  8 

Sluter  space  requirements  force  radio 

spectrum  changes  . 29  0«  t  30 

Preparation  for  tracking  Tiros  me¬ 
teorological  satellites  underway  .  51  Nov  13 
Private  Industry,  government  agen¬ 
cies  push  research  toward  rug- 

redized  atomic  clocks .  39  June  19 

Project  Sunfiare  II  detect  80.000- 

volt  x-rays  . 63  Oct  33 

Satellite  cameras  photograph  moon 

35  Oct  9 

Scientists  push  maser,  rsdar  and 
radiometry  techniques  for  second 

Venus  contact  . 35  Apt  17 

Spsce  device  hold  spotlight  at  Na¬ 
tional  Convention  on  Mllltsrv 

Blectronics . 28  July  34 

Space  equipment  highlight  of  South¬ 
western  IRB  show . 38  May  8 

Space  projects  being  researched  for 

1969  59  Apr  3 

U.S.  missile  and  satellite  tracking 
net'^ork  will  get  much  bigger  so«»n 

34  Mar  6 

Was  Moonshot  4tb  USSR  Trv?...26  thl  3 
What  noises  are  we  hearing  through 
electromagnetic  w'Indow  of  outer 

space?  . 46  Oct  33 

What's  inside  orbiting  Atlas  missile 

satellite  . 37  .Ian  9 

TKLRVIHION 

Bigger  acreens  In  offing  for  portable 

tv  acts  . 34  Jan  16 

Closed-circuit  tv  carries  instruction 

programs  to  missilemen . 67  Mar  13 

C|<»sed-clrciilt  tv  chei'ks  deep-sea 

pipelines  . 35  May  1 

Closed-circuit  tv  monitors  help  speed 

output  at  steel  company . 37  May  32 

Closed-circuit  tv  monitors  rolling  of 

Ingots  . 41  Jan  16 

Closed-circuit  tv  watches  radioactive 

fuel  . 47  May  29 

Completely  transistorized  portable  tv 

set  uses  transistors . 27  June  6 
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Fee's  proposttl  cuts  down  distHnci^H 

between  tv  stations . 30  May  13 

Japanese  portable  tv  set  usInK  83 

transistors  Kolnjc  into  trial  manu¬ 
facture  . 47  Apr  10 

Low-iiffht-level  television  furnishes 
eyes  for  nuclear  submarines  and 

spare  vehicles  . SO  June  26 

Midwest  exerutlves  expert  siitnlflcant 
increase  (n  color  tv  sales  In  1959 

24  Jan  29 

MlniatUj^  battery-onerated  tv  sys¬ 
tem  for  space  fllatits . 44  Mar  13 

New  tv  channels  pondered . 8S  Mar  6 

New*  tv  uses  pr<ibed  at  Rrltlsh  In¬ 
stitution  of  Radio  ICnirlneers'  con¬ 
vention  . 89  July  81 

l*ri*Jerilon  color  tv  jpettlna  Increas- 
init  attention  from  medical  croups 

23  Jan  2 

Htereophonic  tv  makes  debut . 27  Jan  23 

Htrat(»vtslon~new  business  of  tele¬ 
vising:  courses  from  airplanes. .  .42  Nov  6 
Television  eve  trackinc  system  for 

dlaicn(»sing  optical  defects . 2K  Dec  11 

Television  tape  goes  mobile . 43  Aug  14 

Transistors  soon  In  tv  and  f-m  re¬ 
ceiver  front  ends  . 46  Dec  4 

Translators,  boosters  and  community 
antennas  pose  question  of  who 

owns  a  tv  signal . 33  June  12 

What's  ahead  In  pay  television  trials 

by  FCr  . 32  Apr  17 


TRANsrORTATIDN 
10,000  horsepower  nuclear  merchant 
ship  to  he  developed  In  West  tier- 

many  . ENll  Mar 

Aeronautics  committee  cites  inter¬ 
ference  hazard  from  airlines’  com¬ 
munication  equipment  . 42  May 

Auto  Industry  provides  bigger  elec¬ 
tronics  market  . RNll  Oct 

British  electnmlc  control  system 
guides  two  driverless  tfactor  trail¬ 
ers  . ENU  Feb 

Chicago  tests  bus  Identiflratton  in¬ 
terrogator  system  . 43  Nov 

Crew’Iess  automatic  train  operation 
being  considered  by  NYC  transit 

authority  . ENll  Oct 

Design  trends  and  marketing  possi¬ 
bilities  of  electronic  gear  for  boats 

34  Jan 

Electronic  gear  controls  nuclear 

cargo  ship  Savannah . 27  July 

Experimental  fuel  cell  tractor  devel¬ 
ops  3.000  lb  of  drawbar  pull.. ENll  Oct 
Infrared  hot-box  detector  controls 

trains  . 32  Apr 

Low-frequency  roadside  radio  sys¬ 
tem  demonstrated  . 47  May 

More  tranaistors  and  printed  circuits 
In  new  electronic  devices  for  boats 

45  Feb 

Orbiting  commercial  navigation  sys¬ 
tem  for  use  of  mariners  proposed 
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Radar:  Misreading  scopes,  misinter¬ 
preting  blips,  misuse  of  controls 
contribute  to  increased  ship  colli¬ 
sions  . 30  June  12 

Self-guided  buses  being  studied  by 

Chicago  Transit  Authority. .  .ENll  Sept  4 
Transponder  traces  rolling  stock  for 

railroads  . 57  Apr  24 

ILTRASOMCS 

Affect  of  ultrasonics  on  growth  of 

microorganisms  . 34  Dec  4 

Automatic  ultrasonic  vapor  degreas- 
era  for  aircraft  engine  components 

to  be  supplied  to  USAF . ENll  Mar  13 

Magnetic  fleld-ultrasonlc  technique 
for  probing  deep-down  'crystal 

structure  . ENll  May  22 

Search  sonar  for  uae  against  subs  by 
destrovers  Is  being  de%*eloped 

ENll  June  5 

Sonar  doesn't  solve  all  problems  of 

oceanography  . 18  Sept  18 

Transistorized  sonar  training  aid  de¬ 
veloped  . ENll  Sept  11 

Ultrasonic  energy  possible  source  for 
controlling  burnin'g  rate  of  solid 

fuels  . ENll  Aug  7 

Ultrasonic  thickness  gage  measures 

•engine  cylinder  w^alis . ENll  Feb  13 

Ultrasonics  combined  with  conven¬ 
tional  w’elding  methods  may  im¬ 
prove  metal  Joining . ENll  Apr  10 

What's  new  in  medical  ultrasonics.  28  Dec  11 
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Molenda.  P.  J.,  Reggs.  Orattidge. 

Haase  A  Dickerson.  Thermionic 
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Porter,  J.  H.,  Pulse  Sorting  With 

Transistors  and  Ferrites . F84  May  15 

Prutton.  M.,  Ferroelectric  Crystals 

for  Switching  Applications ....  F58  Aug  14 
Pullman.  J.  O.,  Microwave  Antenna 

Savea  Space . RD54  Sept  18 
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cuits  for  Transistor  Receivers.  .  F66  Jsn  9 
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Siderls.  G.,  laminated  Core  Sixes 

F55  May  1 

Siderls.  G..  Materials  for  Environ¬ 
mental  Extremes  . SR81  Dec  4 
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Smith.  W.  F..  Skully  A  Yaffee.  Mobile 
Radar  Pinpoints  Enemy  Mortar 

Positions  . F34  Sept  18 

Sohlberg.  E.  T..  Simplified  Method 

for  Harmonic  Analysis . ERS84  Dec  18 
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THE 

ELECTRONICS 
MAN . . . 

A  SPECIAL 
BREED 

In  most  industries  the  manage¬ 
ment  man  went  to  business  school 
and  doesn’t  concern  himself  with 
design  problems. 

In  most  industries  the  design  en¬ 
gineer  doesn’t  concern  himself  with 
management  problems. 

The  electronics  man  is  different. 

He  is  many  things.  He  is  in  Re- 
.search  -  Design  -  Production-  Manage¬ 
ment.  His  interests  are  in  any  or  all 
of  the  four  areas. 

No  matter  where  you  find  the  elec¬ 
tronics  man  his  engineering  back¬ 
ground  enables  him  to  influence  the 
purchase  of  electronic  components 
and  equipment.  Your  advertising 
must  reach  him  if  you  are  to  sell 
electronic  goods. 

This  is  the  strength  of  electronics, 
the  one  magazine  published  weekly 
and  edited  to  reach  this  engineering 
oriented  electronics  man,  wherever 
he  is. 

THE  ELECTRONICS  MAN 

"BUYS"  WHAT  HE  READS  IN  . . . 

electronics 

and  in  the 

electronicm  BUYERS’  GUIDE 

A  McORAW-HILL  PUBUICATION 

330  West  42nd  St..  N.V.  36,  N.V. 


•  /' 


Last  year,  traffic  accidents  killed  37,000,  injured  1,400,000 


•  • .  a.nd  tliesr  wa.sted  Five  Billion  Dollars! 

Traffic  accidents’  human  toll  is  so  tragic  we  sometimes  overlook  their 
staggering  economic  waste.  Five  Billion  Dollars  in  lost  wages,  medical 
expenses,  insurance  costs  and  property  damage!  Your  business— every 
business— shares  in  this  loss.  So  you  have  a  double  interest  in  helping 
reduce  traffic  accidents.  And  you  can  help!  Drive  safely  and  obey  the  law 
yourself  .  .  .  certainly.  But  go  further.  Use  your  influence  to  promote  safe 
driving  and  urge  strict  law  enforcement.  To  make  your  efforts  more  effec¬ 
tive,  join  with  others  working  actively  to  reduce  traffic  hazards  in  your 
community.  Support  your  local  Safety  Council! 


Published  in  an  effort  to  save  lives,  in  cooperation  with  the  National  Safety  Council  and  The  Advertising  Council. 
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PLANTS  AND  PEOPLE 


make  his  headquarters  at  the  Har¬ 
ris  Transducer  Woodbury,  Conn., 
plant,  will  be  in  complete  charge  of 
operations  and  planning  there,  un¬ 
der  direction  of  Wilbur  T.  Harris, 
president  of  the  GI  subsidiary. 

Immediately  prior  to  joining 
General  Instrument,  Mandelkorn 
had  been  operations  manager  and 
director  of  planning  for  Philco  Cor¬ 
poration’s  Lansdale  Tube  Division 
since  1957,  when  he  retired  from 
the  Navy. 


Hoffman  Opens  New  Facility 


Hoffman  Electronics  Corf,  recently  opened  a  new  $2-million  Semi¬ 
conductor  Center,  a  facility  engaged  in  advanced  research  and  production 
of  solid-state  devices,  in  El  Monte,  Calif.  The  109,000-sq-ft  plant  is  also 
designed  to  mass  produce  solar  cells. 

H.  Leslie  Hoffman,  president,  told  industrial,  military  and  scientific 
leaders  attending  the  dedication  ceremony  that  the  center  was  designed 
to  meet  the  nation’s  growing  requirements  for  electrical  power  generators 
in  space  vehicles,  including  manned  “platforms”. 

All  Advanced  Research  and  Development  Group  personnel  have  been 
transferred  to  El  Monte  from  the  Semiconductor  division’s  Evanston,  Ill., 
facilities.  This  will  provide  needed  space  in  Evanston  for  expanded  pro¬ 
duction  of  rectifiers  and  regulating  devices. 

Also  transferred  from  Evanston  were  the  division’s  administrative  and 
marketing  staffs. 

Hoffman  said  completion  of  the  new’  center  more  than  doubles  the  divi¬ 
sion’s  production  capacity  and  increases  its  annual  sales  potential  to 
approximately  $35  million. 

The  El  Monte  and  Evanston  plants,  totaling  185,000  sq  ft,  will  employ 
approximately  2,000  persons  when  operating  at  capacity.  Hoffman  noted 
that  when  the  company  marketed  its  first  semiconductor  device  seven 
years  ago,  the  facility  covered  5,000  sq  ft  and  had  35  employees. 

Since  1953,  the  division  has  produced  more  than  10  million  silicon 
semiconductor  devices. 


Wershey  Takes 
New  Position 

Edward  J.  Wershey  has  been  ap¬ 
pointed  chief  engineer  and  general 
manager  of  Electro-Capacitors  Co., 
Oakland,  Calif.,  manufacturer  of 
electrolytic  capacitors.  He  comes  to 
his  new  position  after  14  years  with 
Aerovox  Corp.,  where  he  was  chief 
engineer  of  the  electrolytic  divi¬ 
sion. 


GI  Subsid 


lary 

Names  Exec-VP 

Rear  Admiral  Richard  S.  Mandel¬ 
korn  (USN,  Ret.),  who  has  held  a 
number  of  the  Navy’s  highest  engi¬ 
neering-scientific  posts,  has  joined 
General  Instrument  Corp.  as  execu¬ 
tive  vice  president  of  its  Harris 
Transducer  Corp.  subsidiary. 

Harris  Transducer,  a  key  unit  in 
General  Instrument’s  six-plant  De¬ 
fense  and  Engineering  Products 
Group,  develops  and  produces  elec¬ 
tronic-acoustical  devices  in  the 
sonar  and  antisubmarine  warfare 
fields. 

Admiral  Mandelkorn,  who  will 


Name  Goldberg 
Section  Head 

Bernard  M.  Gordon,  president  of 
Epsco,  Inc.,  Cambridge,  Mass.,  an¬ 
nounces  the  appointment  of  Harold 
S.  Goldberg  as  section  head  of  sys¬ 
tems  engineering. 

Prior  to  joining  Epsco,  Goldberg 
was  chief  engineer  at  Consolidated 
Avionics  where  he  organized,  di¬ 
rected  and  expanded  an  electronic 
engineering  department. 


Carroll,  John  M.,  (seated  in  photo)  Lehisrh 
University,  BS,  Hofstra  College,  MA  in 
Physics,  member  several  I.R.E.  commit¬ 
tees.  Naval  electronics.  World  War  II. 
Electronics  engineering  officer  during  Ko¬ 
rean  war.  Background  in  engineering  de¬ 
rives  from  experience  with  the  National 
Bureau  of  Standards,  Naval  Research 
Laboratories,  Liberty  Aircraft,  American 
Instrument  Co.  Author  of  technical  books 
for  McGraw-Hill  Book  Company. 

Present  Occupation: 

Jack  Carroll  is  responsible  for  “getting- 
out-the-book”  each  week  within  the  frame¬ 
work  of  editorial  policy  formed  by  W.  W. 
MacDonald,  Editor  of  electronics.  Jack  is 
occupied  with  editorial  makeup,  with  the 
accuracy  of  editorial  content,  with  sched¬ 
uling  the  workload  of  a  26-editor  staff  to 
provide  maximum  coverage  of  technical 
developments  and  business  information. 
Rofertnces: 

Jack  is  a  dedicated  man-dedicated  to  the 
interests  of  the  readers  of  electronics 
magazine.  His  prime  goal  is  to  help  edit 
a  publication  which  will  be  required  read¬ 
ing  for  the  important  people  in  the  elec¬ 
tronics  industry  —  a  publication  that  will 
fill  the  needs  of  design-research,  produc¬ 
tion,  management.  If  you  are  not  receiv¬ 
ing  the  publication  that  is  edited  to  keep 
you  best  informed,  if  you  are  not  a  sub¬ 
scriber,  or  if  your  subscription  is  expir¬ 
ing,  fill  in  the  box  on  the  Reader  Service 
Card.  Easy  to  use.  Postage  is  free. 

A  electronics  ^ 

A  McGraw-Hill  Publication 
330  West  42nd  Street,  New  York  36,  New  York 


Precision, 

transistor-reg^ulated 
power  supplies 
for  critical  industrial 
and  military  applications 

•  All  “short-circuit  protected”  for  opti¬ 
mum  reliability. 

•  All  available  for  standard  19"  rack 
mounting. 

•  For  input  voltages  from  105- 125  VAC, 
50-62  cps. 


I  MODEL  I  MODEL  I  MODEL  I  MOOELI  MODEL  I  MODEL 
SPECIFICATIONS  PS4000C  PS4017  PS4018  PS401S  PS4022  PS4023 


0.2%  0.01% 


0.02  o.a 

(1)  1(1)  1(1)  I  (2)  (2) 


2MV  2MV  2.SMV 


1.  output  volUgo 

2.  output  current 

3.  traneittor  monitor  voltage 


1.  output  voltage 
i.  output  current 


Write  for  complete  specifications 


POV/BR  SOURCES 
POWER  SOiJrCES,  INC 

Burlington,  Maesachueetta 
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READER 

SERVICE 

CARDS 

...have  increased  the  flow 
of  product  and  service 
literature  tn  readers. 

...have  helped  increase 
manufacturers’  sales. 

Reader  Service  Cards  have 
been  provided  to  get  quick  and 
easy  information  on  products. 

Avail  yourself  of  this  Service 
to  get  all  the  information  you 
need. 

Manufacturers  are  cooperating 
wholeheartedly  with  the  Serv¬ 
ice  to  supply  Information 
promptly. 


®  electron  icsdi!) 

A  M<GRAW  HUL  PUIIKAIION 

330WtSI  A2ndSI.  NtW  VOM  3*4,  N  Y 


COMMENT 

Magazines  for  Friendship 

Your  magazine  should  regularly 
be  found  in  all  large  public  libraries 
abroad,  and  in  all  large  foreign 
universities.  Each  copy  would  then 
be  read  by  scores  of  people. 

Meantime  the  Communists  are 
spreading  their  materials  in  all 
foreign  languages,  while  foreigners 
have  little  notion  of  the  intellectual 
life  of  the  USA. 

Please  urge  your  readers  to  send 
their  used  copies  of  Electronics 
to  some  foreign  public  library  or 
university,  where  avid  readers 
await  them.  We  would  be  happy 
to  allot  some  foreign  library  to 
those  who  write  us.  India  alone 
needs  2,000  copies. 

This  is  one  dynamic  way  whereby 
the  USA  can  win  the  prestige  and 
respect  w-e  want  from  foreign  in¬ 
tellectuals.  Your  magazine  can  be¬ 
come  a  powerful  ambassador  of 
goodwill — if  only  your  subscribers 
will  mail  their  copies  “over  there.” 

This  simple  program  can  do  more 
to  win  international  goodwill  than 
any  other  measure.  .  . 

Albert  Croissant 
Magazines  fdr  Friendship,  Inc. 
Occidental  College 
Los  Angeles,  41 

We  subscribe  strongly  to  Mr. 
Croissant’s  idea.  As  a  matter  of 
fact,  at  this  season  of  peace  and 
good  will,  it  might  make  a  fine  gift 
with  broad  ramifications.  We  hope 
those  of  our  readers  who  do  not 
file  our  issues  for  reference  will 
communicate  with  Magazines  for 
Friendship  and  find  a  worthy  tar¬ 
get  for  back  issues. 

Videotape 

...  I  have  been  a  long-standing 
subscriber  to  Electronics  during 
a  time  when  a  great  deal  of  research 
was  being  undertaken,  while  tele¬ 
vision  was  undergoing  experimen¬ 
tation  and  being  introduced.  Need¬ 
less  to  say,  I  was  very  interested  in 
everything  Electronics  had  to  say, 
even  the  advertisements  of  the 
manufacturing  companies.  .  . 

I  have  just  been  looking  through 
the  1958  index  to  learn  the  sub¬ 
jects  of  articles  which  have  been 
written  about  tv  tape.  I  find  that 
there  was  a  brief  on  p  44  of  the 


Sept.  14  issue  whose  relevant  sen¬ 
tences  say:  “Today  few  commer¬ 
cials  have  been  done  in  color.  Pro¬ 
ducers  say  this  may  be  the  case 
for  some  time.”  The  next  para¬ 
graph  says  “one  hour’s  running 
time  uses  $300  worth  of  tape.”  For 
commercials  in  the  New  York  area 
that  is  probably  not  a  great  deal 
of  money.  However,  I  have  never 
been  very  enthusiastic  about  mag¬ 
netic  tape,  because  I  know  how 
easily  magnetic  conditions  in  our 
large  cities  (which  allow  only  d-c 
to  be  distributed  within  certain 
limits)  could  easily  spoil  or  erase 
a  tape  which  had  been  made  under 
ideal  conditions. 

The  article  says  nothing  about 
cellulose-acetate  film  with  a  photo¬ 
graphic  emulsion.  What  is  the 
status  of  videotape  manufacture 
at  this  time?  A  recent  show  which 
starred  Gisele  McKenzie  and 
Jimmy  Durante  was,  according  to 
the  Milwaukee  Journal  tv  magazine 
write-uj),  recorded  in  color  on  tape. 
Does  this  mean  magnetic  or  photo¬ 
graphic  tape? 

If  the  sound  track  which 
brought  sound  movies  into  the  film 
market  has  been  economical  and 
practical,  I  can  see  no  reason  why 
other  than  commercials  should  not 
be  quite  as  economical  when  re¬ 
corded  on  photographic  film.  .  . 

Arthur  B.  St.  George 
OcoNOMOwoc,  Wise. 

Video  tape  recording  has  come 
into  favor  for  several  reasons,  in¬ 
cluding  that  the  resolution  is 
higher  than  film,  that  the  tape  does 
not  have  to  be  processed  and  can 
be  reused,  and  that  a  special  scan¬ 
ner  is  not  needed.  There  is  little 
comparison  between  movie  sound 
tracks  and  video  recording  due  to 
the  great  difference  in  band- 
widths:  16  cycles  to  15  kc  for 
audio,  4.2  me  for  video.  Color  tape 
is  today  fully  as  good  as  color  film 
and  does  not  have  many  of  the 
drawbacks  which  film  has  for  tv 
transmission. 

While  we’re  on  our  feet,  we’d 
like  to  deliver  ourselves  of  an  old- 
fashioned  but  still-valid  senti¬ 
ment:  we  hope  that  every  one  of 
our  friends  and  subscribers  enjoys 
a  Merry  Christmas,  full  of  peace 
and  plenty. 
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Transistorized  .  .  .  programmed 
with  perforated  tape  —  this  set  is 
a  versatile  means  for  testing  drone 
radio  command  guidance  systems. 
Its  automatic  features  are  typical 
of  test  and  checkout  equipment 
produced  by  Chance  Vought’s 
Electronics  Division.  These  jx‘ople 
have  provided  (iSE  support  for 
radar  and  inertial  guidance;  flight 
stabilization;  warhead  arming  and 
fuzing;  rocket  engine  and  teleme¬ 
tering  systems.  Altogether,  over 
4,500  articles  of  CiSE  equipment 
have  lx*en  delivered  in  these  and 
other  programs. 

This  capability  is  available 
to  the  company  or  service  that 
needs  it.  A  recent  letter  from 
\  ought  Electronics  descrilx's  ex[X‘- 
rience,  labs  and  representative  pro¬ 
ducts  in  detail.  It  was  mailed  to 
military  agencies  and  weapons 
developtTs — primarily  to  guidance 
system  develojx'rs. 

If  you  haven’t  received  this 
letter  ...  if  you  want  to  know 
more  about  an  exjX'rienced  source 
of  GSE  support  for  small  and 
large  jobs,  write: 


A  DIVISION  OF  CHANCe  VOUOHT  AIRCRAFT. 
INCORPORATED  •  DALLAS,  TEXAS  . 
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NATIONAL 

COVERAGE 


EMPLOYMENT  OPPORTUNITIES 


DISPLAYED  — 

Advertlfing  r»te  in  $:i4.S3  per  tnob  for  all  Advertising 
Appewing  on  other  thAn  a  oootrACt  bAjU  ComrAOt  rAUi 
quoted  on  rouuest. 

An  Advertlelni  ineh  U  mcAAirod  %"  TertlcAlly  on  a  oolumn 
-  ^  ooluranA — SO  Inchee  to  a  pAge. 

Bubloct  to  Agency  Conuniation. 


$ -  UNDISPLAYED 

$2.40  por  line,  minimttm  3  lines.  To  figure  Advanoo  payment 
count  $  average  words  as  a  line. 

Box  Numbers — counte  ae  1  line. 

Discount  of  10%  if  full  poyment  is  mode  in  advADoe  for 
4  ooQseoutive  Insertions. 

Not  subject  to  Agency  Conunisaion. 


ELECTRONIC  COMPONENT  ENGINEERS 

Unusual  opportunity  to  participate  in  greatly  accelerated  and 
expanded  program  of  product  engineering  and  product  devel¬ 
opment.  Engineers  with  experience  in  the  design  of  the 
following  components  are  invited  to  submit  a  brief  resume. 

Pulse  Networks 

High  Voltage  Capacitors 

Radio  Noise  Filters 

Plastic  Film  Capacitors 

Metallized  Film  and  Paper  Capacitors 

Delay  Lines 

Wave  Band  Filters 

Component  Reliability 

Large  component  manufacturer  with  multi-plant  operation 
located  in  the  East. 

All  confidences  will  be  respected. 

P-3236,  Electronics 

Class.  Adv.  Div.,  P.  O.  Box  12,  N.  Y.  36,  N.  Y. 


ELECTRONIC  ENGINEERS 

•  Career  Opportunities 

e  Challenging  Assignments 
e  Top  Earnings 

Lsodlng,  ind«p«nd»nt  rassarch  organization  has  positions  oraUablo  tor  mon 
with  BS  and  MS  dogroos  in  Eloctronic  Enginooting.  Mon  with  •xporlsnee  In 
tho  doTolopmont  oi  vacuum  tubos,  transistor  or  rolor  eireuita,  or  roeont  out¬ 
standing  eoUogo  graduatos  will  quality.  Intsrostlng,  unasual  work  in  data 
transmission  and  rotrloval  and  digital  computing.  , 

e  Non-military  work 
e  Individual  effort  recognized 
e  Good  job  security 

•  Ideal  working  conditions 

•  Excellent  employee  benefit  program 

•  Long-established  firm 

Comtortable  living  in  Suburban  aroas  only  minutos  owoy. 

FORWARD  YOUR  RESUME  IN  CONFIDENCE 

P-3093  Electronics,  620  N.  Michigan  Ave.,  Chicago  11,  Ill. 


ELECTRICAL  ENGINEER 

Graduate  Eloctrlcal  Enginsor.  Somo  prac¬ 
tical  oxporionco  with  emphasis  on  thoory 
ior  R  &  D  in  a  company  manoiacturing 
oloctrical  oquipmont  in  tho  low  voltogo 
Held.  Excsllont  tuturo  in  o  non-doionso 
Industry.  All  bonsfits  plus  prolit-sharing. 
Sond  completo  rosumo  to  Porsonnol  Di¬ 
rector. 

TELECONTROL  DIVISION 

HANCOCK  INDUSTRIES 

JACKSON,  MICHIGAN 


SALES  ENGINEERS 

Wo  are  expanding  our  Salee  Doportmont 
and  reguiro  Enginoora,  with  two  or  three 
years'  Induatrial  experience  otter  tinleh- 
ing  college,  ior  Chicago,  St.  Louie,  Houaton, 
ond  Baltunora.  Traineoa  will  rocaive  throo 
monthe'  claearoom  inetruction  at  iactory 
beioro  they  ora  oaalgnad  to  a  Diatrict 
Otiica  aa  a  Salaa  Englnoor. 

Exeallant  op;  ortunily  with  iaat-growlng 
company.  Addreaa  reply  to  Mr.  H.  E. 
Beane,  Vice  Prealdent, 

THE  BRISTOL  COMPANY 

Waterbury  20,  Connecticut 


DO  YOU  ED 

EXPERIENCED 

ENGINEERS 


Resocirch 

Development 

Design 

Instrumentation 
Servomechanisms 
Missiles 
Audio  Systems 
Control  Systems 
Radar 
Computers 
Transistors 
Other  Fields 

Place  an  "ENGINEERS  WANTED" 
advertisement  in  this  EMPLOYMENT 
OPPORTUNITIES  SECTION  of  ELEC. 
TRONICS.  It's  an  inexpensive,  time 
saving  method  of  selecting  compe¬ 
tent  personnel  for  every  engineer¬ 
ing  job  in  the  electronics  industry. 
The  selective  circulation  of  ELEC¬ 
TRONICS  offers  you  on  opportunity 
to  choose  the  best  qualified  men 
available  throughout  the  industry. 

For  Rates  and  Information 


CLASSIFIED  ADVERTISING  DIVISION 
Box  12 

MceRAW-HIll  PUBIICW 

New  York  36,  N.  Y. 


DECEMBER  25,  1959  •  ELECTRONICS 


EMPLOYMENT  OPPORTUNITIES 


ELECTRONIC 

ENGINEERS 

MILGO 

OF 

MIAMI.  FLORIDA 
oilers  chollenqing  career 
opportunities  including 
assignments  on  such  impor¬ 
tant  programs  os 

PROJECT  MERCURY 

to  engineers  with  3  or  more 
years  experience  in  design 
oi  circuitry  for  applications 
involving  analog  or  digital 
computer  techniques.  You 
are  invited  to  submit  re¬ 
sumes  to: 


BkSeTNOMfO  eeil^MATIOM 

7*20  N.  W.  3*tli  AvtMM,  Miami  47,  Me. 


,  MANUFACTURERS' 
REPRESENTATIVES 

IN  THE  ELECTRONIC  INDUSTRY 


SAMUEL  K.  MACDONALD,  INC.  I 

^monufocfuren  represenfefives  over  25  yeors  »| 

•  1531  SPRUCE  STREET, 

PHllA.  2,  PA.  • 

Territory:  ' 

Otiier  OMcei 

Pennsylvania  •  New  Jersey 

Pittsburgh 

Deloware  •  Maryland 

Baltimore 

Virginio  •  West  Virginia 

Washington.  D.C 

District  of  Columbia  f. 

.  ’ 

Florida  Opportunities 


ELECTRONIC 

SALES 

ENGINEER 


ADVANCED 

ELECTRONIC 

ENGINEERS 


Opening  for  •xporioncod  tonior  saU$  ongi* 
n«or.  B.S.  in  C.E.  or  ociuivolont  and  ago  30* 
40  dotirod.  Extonsion  oxporlonco  in  tho  prop- 
oration  and  prosontod  of  R  &  D  propotols 
to  industry  and  military  roguirod. 


Challonging  positions  for  individuols  pos- 
sossing  B.S.  or  advancod  dogross  in  oioc- 
tronics  or  physics.  A  minimum  of  f?vo  yoors 
oxporionco  roquirod  In  instrumontation,  circuit 
dofign,  systoms  analysis  ond/or  oloctro-mo- 
chanicol  dosign.  Emplwsis  will  bo  placod  on 
domonstrotod  crootivo  ability  ond  rosponsibto 
projoct  loodorship  in  R  &  D  programs. 

Solorios  comnronsurato  with  oxporionco  and 
background. 

This  division  is  ongogod  in  rosoarch  ond  do- 
volopmont  work  on  commorcial  and  military. 
Enjoy  a  liborol  bonofit  program  ond  oppor¬ 
tunity  for  profossional  growth.  Rolocation  ox- 
ponsos  will  paid. 

Submit  your  porsonol  rosumo  In  conftdonco  to: 
K.  L.  Oroon 

Assistont  to  tho  Prosidont 
USI  Todinicol  Contor 
9900  N.E.  1M  Avonuo 
Pompano  Boach,  Florida 


Technical  Center 

DIVISION  U.  S.  INDUSTRIES,  INC. 

POMPANO  BEACH,  FLORIDA 


Searchlight  Section 

I  ClaiSiftcd  Advcfti\tng} 

BUSINESS  OPPORTUNITIES  EQUIPMENT  -  USED  or  RESALE 


-RATES -  UNDJSPLArfD 

$2.40  a  lino,  mininuim  3  linos.  To  f«guro  od- 
vonco  poymont  count  5  avorago  words  os  o  lino. 
BOX  NUMBERS  count  as  ono  lino  odditionol. 


OfSPUYEO 

Tho  advortising  is  $24.75  por  inch  for  oil 
advortising  othor  than  on  a  contract  basis. 

AN  ADVERTISING  INCH  is  moasurod  Tb'"  vort. 
on  o  column,  3  cols.-— 30  inchoo— to  o  pogo. 

EQUIPMENT  WANTED  or  fOR  SALE  ADVERTISE-  DISCOUNT  of  10%  if  full  poymont  is  modo  in 
MENTS  occoptoblo  only  in  Disployod  Stylo.  advonco  for  four  consocutivo  insortions. 

Sortd  NEW  ADVERTISEMENTS  or  Inguiriot  to  C/ossiRod  Adv.  Oiv.  of  Eloctronics,  P.  O.  Box  12. 

N.  r.  36.  N.  Y. 

Ths  Rubllsiisr  coxfiot  occsot  aBvtrtisIni  In  tho  Boorchllffht  Bootlofi.  which  lists  tho  nomos  of  tho  monufoetorors 
of  roslstors,  eooooltors,  Hioootots,  on4  ootontiomotors  or  othor  nomos  Eoslinod  to  dosoiiho  such  produots. 


"HOW  TO  MAKE  MONEY 
Mobile  Radio  MointenoiKe" 


AI  THORITATIVE  Gl  lDEIIOOK 

AsevT  TMt  tooe  t«  tvowat  mobiii 

>»is  PAT  eATft 


Cntai  4*0  ON  READER  SERVia  CARD 

KlAl  ESTATE  FOR  LEASE 

Sav*  on  taxoo— Por  ronti  IS.OOO  sanaro  foot 

just  over  New  York  City  line — ideai  for  elec¬ 
tronic!,  labs  and  manufacturina-  Includes 
air  conditioned  office  apace.  Reasonable.  In- 
quin — Grace  Cooper,  Scarsdale,  N.  Y. — Mo 
6-6200  or  Write  owner:  FL-8262,  Electron- 
ice.  Claas.  Adv.  Div.,  P.O.  Box  12,  N.  Y. 
36.  N.  Y 


WANTED 

POWER  CELL  OR  EOOIVALEHT 

Substantially  financed  company  has  requirement  of  a  power 
cell — 

Size;  1.5  inches  O.D.  x  2  feet. 

Temperature:  Up  to  400°  F. 

Life:  .5  volts  @  50,000  milliamp  hoius. 

This  is  not  for  a  military  project. 

Do  not  make  any  confidential  disclosures  in  replying. 

P.  O.  Box  3342 
El  Monte,  Colifomia 
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INDEX  TO  ADVERTISERS 


•  Amnioui  Electronlr*,  Amrricatn  NO' 

clewr  IMt . 

•  Arnold  EnKinrrrInc  Company,  The. . . , 


•  Power  Sourree,  Inc . 

Karal  KncInrerlnK  l-td. . 

•  Radio  Corporation  of  America 


•  Beiulix  Avialion  CoriHirallon 
Red  Hank  IMvielon . 

Ihimac  lahori'.S'trlee,  Inc.  ... 


Hpraffue  Electrlir  Company 
Htokrs  Corp..  R.  J . 


Chance  Vouch!  .tlrcrult  Incorpuruleil . 
Cinema  Kncineerlnc  . 

•  Clevlte  Kle<-tr<inlc  ComiMiiienlu.  ii  Hivl 

•don  ol  Clevlte  Corporation  . 

•  Clifton  Preclnlon  Proiliicta  Co.,  Iiu‘. .. 

•  CoHmtr  Condemter  Co . 

•  CotO'Coil  Co..  Inc . 

•  Crow  Co.,  H . 


•  Teire*  Ijvboralorle* 


•  Ccinite  Company,  The  . 

Cnited  Mineral  It  Chemienl  Corp. 
IJ.  8.  Tranalitor  Co . . 


Iteleo  Kivdlo 


•  Wale*  StrIppIt  Inc 


•  Elect  ronicH 


•  tiabriel  Company  . 

•  (ieneral  Electrie  Comiuiny 

Apparatns  Dept . 

•  fieneral  Radio  Compo  ny  .  . 
Oood-.AII  Kleetric  MfR.  Co. 


CLASSIFIED  ADVERTISING 
P.  J.  Eberle,  Business  Mgr. 


!nd  Cover 


EMPLOYMENT  OPPORTUNITIES  104-105 


•  llelliiot  INvIhIoii  of  Beckman  Instru- 

ments,  Inc . 

•  Hewlett-Packard  Company  . 

•  International  Telephone  A  Telegraph 

Corporation  . 


OS  WANTED 
9  Equipment 


WHO'S  MAKING 
OUT  BEST? 


•  Klntel»  «  IMvIftlon  of  ('ohu  Klertronlcii, 
Inr . 


ADVERTISERS  INDEX 


A  quick,  3-minute  Financial  Round¬ 
up  that  names  electronics  companies 
that  have  achieved  substantial  financial 
gains.  Tells  where  they  are  and  what 
they  make. 

,  Fast  visual  summary  of  active  stocks 
each  week  in  the  electronics  industry. 
New  public  issues.  Stock  price  averages. 

This  highly  readable  score  card  helps 
keep  you  informed  on  what  counts  most 
on  the  financial  front.  This  is  just  one 
more  reason  why  you  should  subscribe 
to  electronics  (or  renew  your  subscrip¬ 
tion).  Fill  in  box  on  Reader  Service 
Card.  Easy  to  use.  Postage  free. 


Bristol  Co . 

Milgo  Electronic  Corp . 

Telecontrol  Div.,  Hancock  Industries 

USI  Technical  Center,  Div.  of  U.  S. 
Industries  Inc . 


•  Ijsboratory  for  Electronics  Inr. 

•  Ijimphin  Idihomtorles,  Inr.  . . . 


*  See  odvertivement  in  the  June,  1959  Mid-Month 
ELECTRONICS  SUYERS'  GUIDE  for  complete  line 
of  products  or  services. 


.MucDonald  Inr.,  .Samuel  K. 

•  Magmotics,  Inr . 

Mallory  t  Co.,  Inr.,  P,  R. .  . 


FIND  WHAT 
YOU  NEED  IN... 

electronics 


•  Non-I.Inrar  System*,  Inr. 


This  Indsx  and  our  Reader  Servles  Nuiabers  are  sub- 
lisbed  as  a  serviM.  Every  precautlan  Is  taken  to  make 
them  accurate,  but  ELECTRONICS  assumes  ns  rs- 
sponiibilitles  tor  errors  or  omissions. 


•  ITillco  Trrhrrp 
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Here’s  a  NEW  Booklet  on  Microwave  Components  _  The  facts  and  figures  on  many  of 
Bomac’s  microwave  components  and  test  equipment  are  now  available  to  you  in  a  handy,  easy- 
to-read  booklet.  Included  are  descriptions  and  specifications  on:  Waveguide  and  coaxial  line 
duplexers  *  Coaxial  line  monoplexer  *  Keep  alive  and  recovery  electrode  supplies  *  Coaxial 
load  *  Variable  power  dividers  *  C-band  R.F.  package  *  Noise  source  *  Waterloads  *  Coaxial 
line  to  waveguide  transitions  *  Directional  waveguide  couplers  *  Magnetron  test  sets  *  Low  level 
test  set  for  spot  display. 


SEND  FOR  YOUR  COPY  OF  THIS  BOOKLET  TODAY. 
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NEW  HORIZONS  FOR  DESIGNERS  RC  A  s  research  and  development  facilities  arc 

geared  to  anticipate  your  design  problems  of  tomorrow— to  explore  new  horizons  and  develop  new  materials  and  tcchwiques 
that  will  lead  to  new  industrial  electron  tubes  to  meet  the  continuing  challenge  of  the  future.  A  panoramic  view  of  recent 
RCA  developments  shows  several  outstanding  contributions  to  electron-tube  technology.  For  example: 


•  A  new  Super  Power  Tube— r/je  most  ixm  crfnl  tube  on  earth!  •  Three  new  X-band  Traveling-Wave  Tubes— «//  with  Periodic 
Permanent  Maftnet  Focusing— rounding  out  a  family  of  TWT’s  from  L  through  X-band.  •A  manufacturing  technique  that 
produces  perfect  grid  alignment  in  a  comprehensive  new  line  of  Ceramic-Metal  Beam  Power  Tubes.  •A  completely  new 
family  of  UHF  Ceramic-Metal  Pencil  Tubes.  •Two  new  Display  Storage  Tubes  with  slow  writing  speed— double  the 
resolution  of  any  known  5  inch  DST—a  further  expansion  of  the  industry's  widest  selection  of  DST's.  •  A  new  Scan-Conver¬ 
sion  Tube  capable  of  continuous  conversion  of  signal  information  from  one  time  base  to  another. 


Together,  these  achievements  indicate  RCA’s  relentless  search  for  tomorrow  and  the  dynamic  range  of  a  research  and  devel¬ 
opment  capability  that  can  be  put  to  work  for  you.  If  you  have  a  problem  calling  for  the  creative  R&D  approach  outlined  here, 
get  in  touch  with  the  RCA  Field  Ollicc  nearest  you. 


RADIO  CORPORATION  OF  AMERICA  Electron  Tube  Division  Harrison,  N.  J. 


Governincnt  Sales:  Harrison,  N.  J.,  41S  S.  Fifth  St.,  HUmboldt  5-3900;  Dayton  2,  Ohio,  224  N.  Wilkinson  St.,  BAIdwin  6-2366;  Washington  6,  D.C.,  1625  "K"  St.,  N.W.,  District  7-1260 
Industrial  Tube  Products  Sales:  Newark  2,  N.  i.,  744  Broad  Street,  HUmboldt  5-3900;  Detroit  2,  Mich.,  714  New  Center  Buiiding,  TRinity  5-5600;  Chicago  54,  III.,  Suite  1154, 
Merchandise  Mart  Plaza,  WHitehall  4-2900;  Los  Angeles  22,  Calif.,  6355  E.  Washington  Blvd.,  RAymond  3-8361 


